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ERRATA TO BULLETIN 50. 



Page 14, insert (9) after expressions for J P. 

Page 37, latitude 37o 15' and 45' longitude, read for X, 20.673 instead 
of 30.073. 
Page 43, latitude 31^ 00' and 10' longitude, read for abscissa, 9.891 

instead of 8.891. 

Page 4G, latitude 4Go 50', read for meridional distance, 57.557 instead 

of 57.507. 
Page 99, latitude 4Go 50' and 10' longitude, read for abscissa, 16.687 

instead of 11.087. 

Page 107, first column of table, thirty-first argiunent, read 15 30 in- 
stead of 15 00. 

Page 110, first column of table, seventh argument, read 12 07 30 in- 
stead of 12 70 30. 
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LETTER OF TRANSMITTAL. 



Department of the Interior, 
United States Geological Survey, 

Washington, D. C, January 9, 1889. 

Sir : I have the honor to transmit herewith, through Mr. Henry Gan- 
nett, Geologist in charge of Geography, a series of mathematical formulas 
and tables designed to facilitate the construction and use of maps. 

Manuscript copies of the tables were prepared for the Division of Geog- 
raphy in 1885-6. Constant use since then has demonstrated their utility. 
They have recently been revised and extended, and are here accompanied 
by an explanatory text. 

The computations required in the preparation and revision of the tables 
were made chiefly by Mr. B. C. Washington, jr., and Mr, S. S. Grannett, 
who evinced a commendable zeal to render the work thoroughly accurate. 
Very respectfully, your obedient servant, 

R. S. Woodward, 
In charge of Mathematical Divisimi, 
Hon. J. W. Powell, 

Director U, 8. Geological Survey, 
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FORMULAS AND TABLES TO FACILITATE TH^^ONSTRUCTION 

AND USE OF MAPS. 



••..•. 



By B. S. Woodwabd. '.• •• 






A. THEORY OF THE TABLES. 



• • • 



ADOPTED SPHEROID AND CONSTANTS THEREOF. 

(1.) The spheroid on which the data given in the following tables. ••.".- 
depend is that whose elements were published by Clarke in 1866.* This ' X 
spheroid undoubtedly represents very closely the true size and shape of 
the earth, and it is the one to which nearly all geodetic work in the 
United States is now referred. 

The constants of the generating ellipse of this spheroid, whose numerical 
values are recjuired in the computation of the tabular quantities, are 
defined as follows : 

a = seipi major axis, 
6 = semi minor axis. 



e := eccentricity = / M — -^ V 



— 1 



n = (1 - i/ 1 - e^) (1 ^ ^ 1 _ ^y 

The values of these constants and their logarithms are — 

log. 
a = 20926062 English feet, 7.3206875, 
b = 20855121 " 7.3192127, 

e" = 0.00676866, 7.8305030 — 10, 

n = 0.00169792, 7.2299162 — 10. 

PRINCIPAL RADII OF CURVATURE. 

(2.) Of the derived quantities essential to the present purposes the most 
important are the principal radii of curvature of the adopted spheroid ; 
and, as these radii and their reciprocals enter many of the formulas of 

* Comparisons of Standards of Length, made at the Ordnance Survey Office, South- 
ampton, En^and, by Capt. A. R. Clarke, R. E. Published by order of the Secretary 
of State for War, 1866. 

9 
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[SXTLL. 60. 



geodesy, it will be rfAyantageous to give expressions from which their 
Ic^arithms may be^^ily computed. At any point on the spheroid let 



•, * •- 






(1) 



(p = the as^rpn^mical latitude, 
p^ = the radiud of curvature of the meridian section, 

p^ = the-t^ius of curvature of the section normal to the meridian. 

• • * 

Then tbe.;^lues of the radii are — 
'•• • 

''••.^ ^„ = a (1 — e^ (1 — . e^ sin^ ^),"* 

Pj^ = a{l — e^ sin* <p). * 

The geometrical relations of the quan- 
tities just defined are shown in Fig. 1, 
which represents a meridian section of 
the spheroid. P is any point whose geo- 
graphical latitude is <p. Both radii of 
curvature coincide in direction with the 
normal PQ. p^ is that portion of the 
normal lying between P and the minor axis 
DE, or PQ; while />^ = PO is always 
^^'^' less than p^ except when <p = ±: 90°, 

in which case the two radii are equal. 

The logarithm of the radical which enters formulas (1) may be most 
readily computed by the following formula, viz : 




(2) 



log (1 — e* sin* ^)~* = + log (1 + n) 

— pn cos 2f 
+ J pn^ cos 4<p 

— J pri? cos 6<p 

-J- • . . , 

in which n has the value defined above and p is the modulus of common 
logarithms. Introducing the values of the constants given above in for- 
mulas (1) and (2) there result — * 

Radius of curvature of meridian section pm in feet. 

\ogp^= + 7.3199482 

— [4.34482] cos 2<p (3) 

+ [1.274] cos 4<p 



} 



Radius of curvature of normal section pn in feet. 

\ogp^= + 7.3214243 

— [3.86770] cos 2^ 
+ [0.797] cos 4^ 



(4) 



(316) 



wooDWABD.] THEORY OF TABLES. 11 

The numbers inclosed in brackets in these formulas are the logarithms 
of the coefficients of the trigonometrical factors for units of the seventh 
decimal place. « 

The formulas (3) and (4) will give log ^o^ and log p^ within one unit in 
the seventh place of decimals, or p^ and p^ within 1/4000.000 part (about 6 
feet), an accuracy about fifty times that of the semi axis a. The values of 
log jO^ and log p^ are given in Tables I and II respectively, for every 
minute of latitude from latitude 21° to latitude 50°. 

LENGTHS OF ARCS OF MERIDIAN. 

(3.) For the computation of short meridional arcs lying between given 
parallels of latitude the following simple formulas suffice: 

^<P = <p2 — 9i> 

9 = h{f2 + 9x\ (5) 

AM = p^ dip. 

In these, ^j and <p2 ^^ ^^ latitudes of the ends of the arc, AM is the 
required length, and p^ is the meridian radius of curvature for the lati- 
tude ip of the middle point of the arc. The formula for JJf implies that 
dip is expressed in parts of the radius. If dip is expressed in seconds, 
minutes, or degrees of arc, the formula becomes — 

Meridional distance AM in feet. ' 

AM-- Pm ^f (JQ seconds) 

206264.8 ' 

p^ dip (in minutes) 

■"• 3437.747 ' 

_ p^ dip (in degrees) , 
~" 57.29578 ' 

log (1/206264.8) = 4.6855749 — 10, 
log (1/3437.747) = 6.4637261 — 10, 
log (1/57.29578) = 8.2418774 — 10. 

<pi f g)2— end latitudes of »rc, J<p =« (Pz — <Pi, 
Pm =s meridian radius of curvature for <?> « |(<pj -|- a>i) ; for log pm see Table I. 

The relations (6) will answer most practical purposes when d<p does not 
exceed 5°. A comparison with the precise formula (7) below shows in 
fact that the error of (6) is very nearly 

J e^ d<p^ cos 2(p . dM, 

which vanishes for ^ = 45°, and which for dip =^ 5° is at most 

i5 5^0 (TTr ^^f or about 11 feet. 



(6) 



Nvmeriodl example. Suppose 

f2 = 37° 29' 48".17, 

f 1 = 35° 48' 29".89. 

(317) 



12 FORMULAS AND TABLES. [bull, 50. 

Then 

^ = ^ (^2 + ip^) = 36° 39' 09".03, 
Aip= <p^^<p^ = H^° 41' 18".28, 

= 6078".28. 

From the first of (6) 

cons't. log 4.6855749 — 10 

Table I, log />^ 7.3193112 

log ^(f 3.7837807 
Jif= 614705 feet, log JJf 5.7886668 

The values of AM for intervals of 10", 20" . . . 60", and for 10', 
20' . . . 60' are given in Table III for each degree of latitude from 25° 
to 49°. 

For precise computation of long meridional arcs the following formula 
is adequate : 

JM= Aq J<p — Ai cos 2<p sin J(p 

+ J.2 cos 4:<p sin 2J<p 
— A^ cos 6(p sin SJ<p (7) 

+ A^ cos 8^ sin 4J<p 
~^"" • • • • 

In this, JM, tp, and dip have the same meanings as above, and A^, Ai, 
. . , are functions of a and e or of a and n. 
Thus, in terms of a and n, 

A,^a{l+ n)~\l + in' + ^n*+ . . .), 

—1 

Ai = Za{l + n) {n — in^ -^ • . . ), 

A, = i^a{l +n)''\n' — in'— . . .), 

—1 
A^ = ^a{l.+ n) (n« — . . . ), 

—1 
A^ = 1^ a{l + n) (n* — . . . ). 

Introducing the adopted values of a and n, these constants become — 



log. 
Ao = 20890606 feet, 7.3199510, 
A^ = 106411 feet, 5.0269880, 
A2= 113 feet, 2,0528, 

^3 = 0.15 feet, 9.174 — 10. 

It appears, therefore, that the first three terms of (7) will give JM 
with an accuracy considerably surpassing that of the constant Aq, In 

(318) 
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the use of (7) it will generally be most convenient to express dip in de- 
grees, and in this case Aq must be divided by the number of degrees in 
the radius, viz: 67.2967796 [1.7581226]. Applying this value and 
writing the logarithms of Aq, A^ etc., in rectangular brackets in place of 
A^j ^1, etc., (7) becomes 

Meridional distance AM in feet. 

Jif = [5.5618284] Acp (in degrees) 

— [5.0269880] cos 2ip sin A(p (8) 

+ [2.0528] cos 4^ sin 2 A(p 

""^ . . • • 

2ip =i g>% -\- (Pij Aq>=. q>% — <Pi, ^i, cps = end latitudes of arc. 

For^iula (8) will suffice for the calculation of any portion or the whole 
of a quadrant. The length of a quadrant is the value of the first term of 
(8) when (p = 45° and A(p = 90°, since all of the remaining terms vanish. 

NuToerical examplea, — 1°. Suppose 

<p^ = 0° and ^2 = 45°. 
Then 2^ = 46°, 

Aip = 45°. 



1st term + 16407443 feet 



oons't 
45 


log. 
5.5618284 
1.6532125 




Ist t^rm 

, cos 2^ 
sin Jf 
cons't 


7.2150409 

9.8494850 
9.8494850 
5.0269880 


10 
10 



2d term — 53205. 7 feet 2d term 4.7259580 

The third term of the series vanishes by reason of the factor cos 4 ^ = 
cos 90° = 0. The sum of the first two terms, or length of a meridional 
arc from the equator to the parallel of 45°, is 16354237 feet. 

2°. Suppose ^1 = 45° and (p^ = 90°. 

Then 2<p = 135°, 

J(p= 45°. 

The numerical values of the terms will be the same as in the previous 

example, but the sign of the second term will be plus. Hence the length 

of the meridional arc between the parallel of 45° and the adjacent pole is 

16460649 feet. The sum of these two computed distances, or the length 

of a quadrant, is 32814886 feet. 

(319) 



14 FORMULAS AND TABLES. [bull. so. 

This agrees as it should with the length given by (8) when 2(p = 90® 

and A<p = 90°.* 

LENGTHS OP ARCS OP PARALLEL. 

(4.) The radfns of any parallel of latitude is equal to the product of the 
radius of curvature of the normal section for the same latitude by the cosine 
of that latitude. That is, see Fio. 1, r being the radius of •the parallel — 

and the entire length of the parallel is — 

2 n r =^ 2 7t p^ cos (p. 

Designate the portion of a parallel lying between meridians whose longi- 
tudes are ^ and ^^ by 4P, and call the difference of longitude ^2 — ^.1, AX. 

Then— 

Arc of parallel AP in feet. 

"" ^2160? ^ ^^ ^^° minutes), 

= ' " %T ^ ^^ ^^ ^^^^)- 

log (2 ;r/1296000) = 4.6855749 — 10, 
log (2 ;r/21600) = 6.4637261 — 10, 
log (2 7r/360) = 8.2418774 — 10. 

Ai, As .= end longitudes of arc, J X = X2 — Ai , 
pn = radiuB of curvature of normal section for latitude of parallel ; for log pn 
see Table II. 

Numerical example. — Suppose <p = 35°, and JA = 72°. Then from 

the third of (9) • 

log. 

cons't * 8.2418774 — 10 

Table II, p^ 7.3211716 

cos^ 9.9133645 — 10 

AX 1.8573325 



^P = 21564827 feet, ^P 7.3337460 , 

The values of JPfor intervals of 10", 20" . . . 60", and for 10', 20' 
. . . 60' are given in Table IV for each degree of latitude from 25° to 49°. 

* The best formula for computing the entire length of a meridian curve is this : 

7r(a4.6)(l + in2 + -^-«jn*+. . . ), 
in 'which a, 1), and n are the same as defined in section (1). For the values here 
adopted — 







log. 


(l-hin2 + . . 


. ) 


0.0000003 


ra + &) 




7.6209807 


It 




0.4971499 



length 8.1181309 

The length of the perimeter of the generating ellipse, or the meridian circumfer- 
ence of the earth; iS; therefore — 

131259550 feet = 24859.76 miles. 

(320) 
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CO-ORDINATES FOR THE POLYOONIC PROJECTION OF MAPS. 

(5.) In the polyconic system of map pro- 
jection every parallel of latitude appears 
on the map as the developed circumference 
of the base of a right cone tangent to the 
spheroid along that parallel. Thus the 
parallel E F (Fig. 2) will appear in pro- 
jection as the arc of a circle EOF (Fig. 
3) whose radius O G = Z is equal to the 
slant height of the tangent cone E F G 
(Fig. 2). Evidently one meridian and ^^ 
only one will appear as a straight line.^j 
This meridian is generally made the cen- 
tral meridian of the area to be projected. 
The distances along this central meridian 
between consecutive parallels are made 

equal (on the scale of 
the map) to the real dis- 
tances along the sur- 
face of the spheroid. 
The circles in which 
the parallels are devel- 
oped are not concen- 
tric, but their centers 
all lie on the central 
meridian. The meri- 
dians are concave to- 
ward the central meri- 
dian, and, except near 
the corners of maps showing large areas, they cross the parallels at angles 
differing little from right angles. 

In the practical work of map making, the meridians and parallels are 
most advantageously defined by the co-ordinates of their points of inter- 
section. These co-ordinates may be expressed in the following manner: 
For any parallel, as E O F (Fig. 3), take the origin O at the intersection 
with the central meridian, and let the rectangular axes of Y (O G) and X 
(O Q) be respectively coincident with and perpendicular to this meridian. 
Call the interval in longitude between the central meridian and the next 
adjacent one 4^ and denote the angle at the center G subtended by the 
developed arc O P by a. 

Then from Fig. 3 it appears that 

a; = I sina, 
y = 2 Z sin^ Ja. 

(321) 




16 FORMULAS AND TABLES. [bull. 50. 

But from Figs. 2 and 3, 

I = f)^ Qoiipy 

la = r JX = p^ JX co8<pf 

whence 

a = JX sm<p. 



(10) 



Hence, in terms of known quantities tliere result 

X = p^ coif sin {AX sin^), 

y = 2 Pj^ cotip sin^ J (JX sm<p). 

Numerical example. — Suppose <p = 40° and AX = 25° = 90000". 

Then 

log 90000" = 4.9542425, 

log sin 40° = 9.8080675 — 10, 

log 57850".88 = 4.7623100 ; 

JX siuip = 16° 04' 10".88, 

J (AX sin^) = 8° 02' 05".44. 

log. log. 

srn (JA sin^) 9,4421760 — 10 sin i (AX sin<p) 9.1454305 — 10 

cot^ 0.0761865 " " 9.1454305 — 10 

^^, Table II 7.3212956 cot^ 0.0761865 

p^ Table II 7.3212956 

2 0.3010300 

X 6.8396581 y 5.9893731 '" 

X = 6912865 feet y = 975828 feet. 

The equations (10) are exact expressions for the co-ordinates. But when 
AX is small, one may use the first terms in the expansions of sin (^X 8in<p) 
and sin^ ^ {AX sin^) and reach results of a much simpler form. 

Thus, 

sin {^X siu<p) = ^X sm<p — ^ {^X shupf + • • • , 
sin^ J {J<p simp) = J {^X siinpf — ^^ {^X siufY + . . . ; 

whence, to terms of the second order, 

X = p^^X cos(p [1 — -J- {AX sin^)^], 

y = ip, {My sin 2^ [1 — ,3^ {^X siu^f]. 



(11) 



If the terms of the second order in these equations be neglected, the value 
of X will be too great by an amount somewhat less than ^ {JX sin^)^ . x, 
and the value of y will be too great by an amount somewhat less than 
^ {JX simpY . y. An idea of the magnitudes of these fractions of x and y 
may be gained from the following table, which gives the values of ^ 
(JX 8in<py for a few values of the arguments JX and <p. 

(322) 
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Values of J (^X mupf. 



jdX, 


<P 


20° 


40<> 


60° 




1 
2 
3 


V168000 

1/42000 

1/18700 


1/47700 
1/11900 
1/5300 


V26260 

1/6560 

1/2920 



It appears from this table that the first terms of (11) will sufl&ce in com- 
puting the co-ordinates for projection of all maps on ordinary scales, and 
of less extent in longitude than 2° from the middle meridian. For ex- 
ample, the value of x for ^X = 2° and <p = 40°, and for a scale of two 
miles to one inch (1/126720), is 53.063 inches less 1/11900 part, or 
about 0.004 inch, which may properly be regarded as a vanishing quantity 
in map construction. For the computation of the co-ordinates given in the 
following tables, where JX does not exceed 1°, it is amply sufl&cient, there- 
fore, to use 

y = ip^{JXysm2<p. ^ ^ 

In these formulas and in (11), if ^X is expressed in seconds, minutes, or 
degrees, it must be divided by the number of seconds, minutes, or degrees 
in the radius. The logarithms of the reciprocals of these numbers are 
given in equations (6) and (9) and also on the last page of this book. In 
the construction of tables like V to XI, it is most convenient, when 
English units are used, to express ^X in minutes and x and y in inches. 
For this purpose, supposing log />^ to be taken from Table II, if » be the 
scale of the map, or scale factor, equations (12) become — 

Co-ordinates x and y in inches for scale a, 

^ = 3437:747^^"^^'^'^' 
3 



y = (343777477 P- ' ^^^^^ '^" ^"^^ 

A), in minutes ; 

log (12/3437.747) = 7.54291 — 10, 
log (3 / (3437.747)') = 3.4046 — 10. 



(13) 



Tables V-XI give the values of x and y for various scales and for the 

zone of the earth's surface lying between 25° and 50°. 

Bull. 50 % 
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Numerical example. — Suppose <p = 40° and JA = 15'; and let the 
scale of the map be one mile to the inch, or s = 1 / 63360. Then the 
calculation by (13) runs thus : 



log. 

cons't 7.54291 — 10 


log. 
cous't 3.4046 — 10 


p^ 7.32130 


/>„ 7.3213 


8 6.19818 — 10 


8 5.1982 10 


15 1.17609 


(15y 2.3522 


cosf 9.88425 — 10 


sin 2f 9.9934 


X 1.12273 


y 8.2697 10 


In. 
X — 13.266 


Tn. 

y = 0.01861. 



These values of x and y, it will be observed, agree with those corre- 
sponding to the same arguments in Table VIII, p. 45. 

When many values for the same scale are to be computed log 8 should, 
of course, be combined with the constant logarithms of (13). Moreover, 
since in (13) x varies as -^A and y as {^?)\ when several pairs of co-ordi- 
nates are to be computed for the same latitude, it will be most advantageous 
to compute the pair corresponding to the greatest common divisor of the 
several values of ^X and derive the other pairs by direct multiplication. 

AREAS OF ZONES AND QUADRILATERALS OF THE EARTH's SURFACE. 

(fi). An expression for the area of a zone of the earth's surface or of a 
quadrilateral bounded by meridians and parallels may be found in the fol- 
lowing manner : 

The area of an elementary zone dZ, whose middle latitude is <p and 
whose width is />„ d^, is (see Fig. 1), 

dZ =2 Tzr pj^d<p 

= ^^ PmPu cos^ d<p. 
By means of the relations (1), this becomes 

dZ = 2 ;: a^ (1 - e^)_-^?5^4L 

^ "^ (1 — ^ sm^ (pf 

(14) 

e (1 — ^ sin^ (pf 

The integral of this between limits corresponding to (p^ and ^2> or ^^ ^^^^ 
of a zone bounded by parallels wliose latitudes are <p^ and ^g respectively, is 




e sm (p2 e sm ip^ 

1 — ^ sin^ <p2 ^ — ^^ sin^ tp 



i'.- ♦. I 



+ i Nap. log (1 + c 8'P ft) (1 — e sin f Q 

(1 — e sin fj) (1 + e sin fi) ^ 
(324) 
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To get the area of the entire surface of the spheroid, make (pi=^ — \it 
and (p2=^ -\- \ Tzm {\ 5). The result is 

Surface of spheriod = 2 ;r a^ fl + ^~^ Nap. log ( \ + ^ ) 1 . (16) 

For numerical applications it is most advantageous to express (16) in a 
series of powers of e. Thus, by Maclaurin's theorem, 

/ ^ g4 g6 X 

Surface of spheroid == 4 ;r a^ (1 ^ —= ^^ . , . J . (1 7) 

For the calculation of areas of zones and quadrilaterals it is also most 
advantageous to expand (16) in a series of powers of e sin <p^ and e sin p2 
and express the result in terms of multiples of the half sum and half 
difference of <pi and ^j- Thus, (1 5) readily assumes the form 

Z=27ra^(l — 6^) (sin (p^ — sin (p^ + —^ ^ (sin^ ^2 — sin^ ^'i) + • • • 

From this, by substitution and reduction, there results 

y 2 / ^1 ^^^9 ^^"^ 2 ^H^ — C'2 cos 3f sin f A(p 1 /^^x 

~ ""l +(73COs5v?sinf J^ — . ]' ^ ^ 

wherein 

S^ = J (?2 + ^'l), 

Aip= (f^ — ip^, 
C, = 2a2(l— I — I — -^1 — . . . ), 



C 



— ^"^ V85 +i + • • • )• 



If Q be the area of a quadrilateral bounded by the parallels whose lati- 
tudes are f^ and ip^ and by meridians whose difference of longitude is AX^ 

^ 27r 

Hence, using the English mile as unit of lengdi, (18) and (19) give for 

the adopted spheroid — 

Area of quadrilateral in square miles. 

Q = JA (in degrees) | "^ "^ "'" '^ ^^ - "^ '^ ^^ ''° f ^f I , 

I + ^3 COS b(p sin f A(p — ... J 

log Ci* = 5.7375398, (20) 

log C2 = 2.79173, 
log C3 = 9.976 — 10. 

<D = \{(p2-\- q>^), Acp — q>2 — <Pi, 
<pi, <?>2 = latitudes of bounding parallels, 

J X = difference of longitude of bounding meridians. 

*Ci, Ci, C.J are obtained from d, C^, C.^ respectively by dividing the latter by the 
number of degrees in the radius, viz : 57.29578. 

(325) 
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Numerical examples. — 1°. Suppose <pi = 0, f 2 = 90° and ^k = 360°. 

Then (20) should give the area of a hemispheroid. The calculation runs 

thus: 

log. log. log. 

ci 5.7375398 c^ 2.79173 C3 9.976 ^ 10 

cos^ 9.8494850 — 10 cos 3^ 9.84948^—10 cos 5^ 9.849^—10 

sin| J^ 9.8494850—10 sinf z^^ 9.84949 — 10 sinf J^ 9.848^—10 

^360 2.5563025 360 2.55630 360 2.556 



Sum 7.9928123 


5.04700, 


ence— 


1st term — + 98358591 




2d term— + 111429 




3d term — + 169 



2.229 



Q= sum= 98470189 

Twice this is the area of the spheroidal surface of the earth; i, e. 
1 96940378 square miles. 

2°. The last result may be checked by (17). Thus, 



V3 ^15^ • 


. .^ — 0.00226928 


]og(l ^-. 


. .^ — 9.9990177 


log a' 


— 7.1961072 


log 4 TT 


— 1.0992099 



log (196940407) = 8.2943348. 

This number agrees with the number derived above as closely as 7-place 
logarithms will permit, the discrepancy between the two values being 
about ^7^^ J^nro^ P^^^ ^^ ^^^ sneei. Hence, with a precision somewhat greater 
than the precision of the elements of the adopted spheroid warrants, 

Area earth's surface = 196 940 400 square miles. 

The areas of quadrilaterals of the earth's surface bounded by meridians 
and parallels of 1°, 30', 15', and 10' extent respectively, in latitude and 
longitude, are given in Tables XII-XV. 

B. EXPLANATION OF USE OF TABLES. 

(7.) Table I gives the logarithms of the meridian radius of curvature 
of the earth for each minute of latitude from 21° to 51°. The unit of 
length is the English foot. The method of computing these logarithms is 
explained in section (2). Logarithms corresponding to arguments falling 
between the tabular arguments are derived by interpolation, this process 

(326) 
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being facilitated by the side tables of proportional parts. For example, 
log p^ for latitude 27° 39' 42" is found thus : 

log p^ for 27° 39' 7.3186882 Tabular dif. 11. 

tabular correction for 42", or |^J X 11, + 8 
log p^ for 27° 39' 42" 7.3186890 

(8.) Table II gives the logarithms of the radius of curvature of the 
normal section. It is in all respects similar to Table I. Its derivation is 
explained in section (2), 

(9.) Table III gives lengths of terrestrial arcs of meridians corresponding 
to latitude intervals of 10", 20" . . . 60" and 10', 20' . . . 60', 
or lengths corresponding to arcs less than one degree. The unit of length 
is the English foot. The derivation of this table is explained in section (3). 

The length corresponding to any latitude interval is the distance along 
the meridian between parallels whose latitudes are less and greater re- 
spectively than the given latitude by half the interval. Thus, for example, 
the length corresponding to the interval 30' and latitude 37° (182047.3 feet) 
is the distance along this meridian from latitude 36* 45' to latitude 37° 15'. 

By interpolation, we may get from this table the meridional distance 
corresponding to any interval falling between latitude 25° and latitude 50°. 
The following example will illustrate this use : Required the length of the 
meridional arc between latitude 41° 28' 17".8 and latitude 41° 39' 53",4. 
The difference of these latitudes is 11' 35".6 and their mean is 41° 34' 
05".6. The computation runs thus : 

Latitude 41®. 

10' 60724.60 feet 

1' 6072.46 " 

30" 3036.23 " 

5" 506.04 " 

0".6 60.72 " 
34.09 



60 



X 12.41 7.05 " 



« 

Tabular difference. 




10.70 feet 




1.07 " 




.54 « 




.09 « 




.01 « 


Sum, 


12.41 feet. 



Length = 70407. 1 feet. 

When the degree of precision required is as great as that in the example 
just given it will be more convenient to use formula (6). Thus, in this 
example — 

log. 

J^ = 696".6 2.8423596 

ip = 41° 34' 05".6, p^ (Table I) 7.3196820 

cons't 4.6855749 



Length = 70407.10 feet 4.8476165 

(10.) Table IV gives lengths of terrestrial arcs of parallels corresponding 
to longitude intervals of 10", 20", . . . 60" and 10', 20', . . . 60', or 

(327) 
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lengths corresponding to arcs less than one degree. Its derivation is ex- 
plained in section (4). The unit is the English foot. 

The method of using this table is similar to that applicable to Table III, 
explained above. For the precise computation of arcs along parallels 
intermediate to those of the table, direct application of formula (9) is less 
laborious than interpolation from the table. 

(11.) Tables V to XI give the co-ordinates for the projection of maps 
according to the poly conic system explained in section (5) for the following 
scales respectively : 

ScaJ^TSuW' - 

« 

625009 
300009 

The unit of length is the English inch. 

The use of these tables and their application in the graphical construc- 
tion of maps may be best explained by an example. Suppose it is required 

B 



u 



cc 



cc 



cc 



<c 



(C 



Table V. 




VI., 




VII. 




VIII. 




IX. 




X. 




XL 



u 



35* 



H 



50' 



4(/ 



\mm 



R 



30' 



iV" 



a 



T" 



m' 



N 



20^ 



D 



1(/ 



W 



C 
A 
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to draw meridians and parallels for a map of an area of 1° extent in longi- 
tude, lying between the parallels of 34^ and 36°. Let the scale of the map 
be one mile to the inch, or 1 / 63360, and let the meridians and parallels 
be 10' apart respectively. Draw on the projection paper an indefinite 
straight line A. B, Fig. 4, to represent the middle meridian of the map. 
Take any convenient point, as C, on this line for the latitude 34°, and lay 
off from this point the meridional distances C D, C E, C F, . . .CI 
given in the second column of Table VIII, p. 44.* Through the points 
D, E, F, . . . . I thus found, draw indefinite straight lines perpendicular 
to A B. By means of these lines and the tabular co-ordinates, points 
on the developed parallels and meridians are readily found. Thus, for 
example, the abscissas for points ten minutes apart on the parallel 34° 20' 
are 9.53, 19.06, and 28.59 inches. These distances are to be laid off on 
N N' in both directions from A B. At the points L, M, Nj L', M', N', 
so determined, erect perpendiculars to N N' equal in length, respectively, to 
the ordinates corresponding to the longitude intervals 10', 20', 30'. The 
carved line joining the extremities of these perpendiculars is the parallel 
required. It may be drawn by means of a flexible ruler. The other par- 
allels are constructed in the same manner. They are all concave towards 
the north or south according as the map shows a portion of the northern 
or southern hemisphere. The meridians are drawn in a similar manner 
through the points {e. g,, P, Q, M, R, S, T, U in Fig. 4) having the same 
longitude relative to the middle meridian. All meridians are concave 
towards the middle meridian. 

A test of the graphical work which should always be applied is the 
approximation to equality of corresponding diagonals in the various quad- 
rilaterals formed. Thus jn Fig. 4, V X should be equal to W Y, C N* 
to C N', E V to E W, etc.t 

(12.) Tables XII to XV give the areas in square miles of quadrilater- 
als of the earth's surface of 1°, 30', 15' and 10' extent, respectively, in 
latitude and longitude. Their derivation is explained in section (6). The 
spheroid adopted in the computation of these tables is Clarke's (1866). 
See section (1). The arguments of the tables are the middle latitudes of 
the quadrilaterals. From the tabular values, by means of interpolation 
and summation, the area of any portion of the earth's surface bounded by 
meridians and parallels may be found. 

(13.) Table XVI shows the actual intervals or distances in feet corres- 
ponding to 0.01 inch on maps of different scales. It is derived in the fol- 
lowing manner : 

*The meridional distances and the abscissas of the points on the developed parallels 
in Fig, 4 are one-twentieth of the true or tabular values. The ordinates of points on 
the developed parallels are the tabular values. 

t It should be noted that C N is not equal to E V, N and V referring here to points 
on the developed parallels. 

(329) 
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Let / be the actual linear interval corresponding to the interval t on a 
map whose scale is s. Then 

8 

If in this we make i = 0.01 inch and express / in feet, there results 

J.. « ^ 0.01 inch 
/infeet = j^-^— . 

Making « successively 1 / 250000, 1 / 126720, etc., the values in the table 
are found. 

(330) 
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Table II. — Logarithms of radUis of curvature of normal section pn in English feet. 

[Derivatiou of ta)>le explained in section (2) ; use of table explained on page 21.] 
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8792 


8968 


9151 


9340 


9535 


9735 


9941 


0153 


0309 


0590 


8795 


8971 


9154 


9343 


95.38 


9739 


9945 


0156 


0372 


0594 


12 


8798 


8974 


9157 


9.346 


9541 


9742 


994« 


0159 


0376 


0597 




13 


8800 


8977 


9160 


9349 


9545 


9745 


9952 


0163 


0380 


0601 




14 


8804 


8980 


91G3 


9353 


9548 


9749 


9955 


0167 


0383 


0605 




16 


8807 


8983 


9167 


9.356 


9551 


9752 


9959 


0170 


0387 


0608 




16 


8810 


898G 


9170 


9359 


9554 


9756 


9962 


0174 


0391 


0612 




17 


8812 


8989 


9173 


9362 


9558 


9759 


9966 


0177 


0394 


0616 




18 


8815 


8992 


9176 


9365 


9561 


9762 


9969 


0181 


0398 


0620 




19 

20 

21 
22 


8818 


8995 


9179 


9368 


9564 


9766 


9973 


0185 


0402 


0623 


8 


8821 


8998 


9182 


9372 


9568 


9769 


9976 


0188 


0405 


0627 


8824 
8827 


9001 
9004 


9185 
9188 


9375 
9378 


9571 
9574 


9773 
9776 


99S0 
9983 


0192 
0195 


0409 
0413 


0031 
0635 






23 


8830 


9007 


9191 


9381 


9578 


9779 


9987 


0199 


0416 


0638 


10 


.6 


24 
26 
26 


8833 
8836 
8839 


9010 
9013 
9016 


9195 
9198 
9201 


9384 
9388 
9391 


9581 
9584 
9588 


9783 
9786 
9790 
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9994 
9997 


0203 
0206 
0210 


0420 
0424 
0427 


0642 
0646 
0649 


20 
30 
40 
60 
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1.6 
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27 


8841 


9020 


9204 


9394 


9591 


9793 
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0213 


0431 


0653 


60 
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28 
29 

30 

31 


8844 
8847 


9023 
9026 


9207 
9210 


9398 
9401 


9594 
9598 


9796 
9800 


*(Km 
*0008 


0217 
0220 


0435 
0438 


0667 
0661 
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9029 


9213 


9404 


9601 


9803 
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0224 


0442 


0664 


8853 


9032 


9216 


9407 


9604 


9807 
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0228 


0446 


0668 


32 


8856 


9035 


9220 


9411 


9608 


9810 
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0231 


0449 


0672 




33 


8859 


9038 


9223 


9414 


9611 


9814 


♦0022 


0236 


0453 


0676 




34 


8862 


9041 


9226 


9417 


9614 


9817 
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0238 


0457 


0679 




36 


8865 


9044 


9229 


9420 


9618 


9820 


*(I029 


0242 


0460 


0083 




36 


8868 


9047 


9232 


9424 


9621 


9824 


*0032 


0246 


0464 


0687 




37 


8871 


9050 


9235 


9427 


9624 


9827 
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0249 


0468 


0691 




38 


8874 


9053 


9238 


9430 


9628 


9831 


*0039 


0263 


0471 


0694 




39 
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41 
42 


8877 


9056 


9242 


9433 


9631 


9834 


♦0043 


0266 


0475 


0698 


4 


8879 


9059 


9245 


9437 


9634 


9838 


*0046 


0260 


0479 


0702 
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8885 


9062 
9065 


9248 
9251 


9440 
9443 


9638 
9641 


9841 
9844 
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0284 
0267 


0482 
0486 


0706 
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9068 


9254 


9446 


9644 


9848 


*0067 


0271 


0490 


0713 


10 


.7 
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45 

46 


8891 
8894 
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9074 
9077 


9257 
9260 
9264 


9450 
9453 
9456 
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9651 
9664 


9851 
9855 
9858 
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♦0067 
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0493 
0497 
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0721 
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60 
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47 
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9459 


9668 


9862 
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0285 
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0728 
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61 
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9273 
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9466 


9661 
9664 
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9869 
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0289 
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0512 


0732 
0736 






" 
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9089 


9276 


9469 


9668 


9872 


*0082 


0296 


0616 


0740 


8912 


9093 


9279 


9472 


9671 


9875 


*0085 
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0743 


62 
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9283 


9476 


9674 


9879 


*0O89 
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0523 


0747 




63 
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9286 


9479 
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9882 
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. 0307 


0527 
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64 
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66 
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9292 
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9685 
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0777 
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] RADIUS CURVATURE OF NORMAL SECTION. 29 

of normal seeliuii ;j„ in Eagliih feet. 



Tablk II. — Logarithms 
[DeriiBl 



of radiaa of m 

plained In soetlon {2) ; ' 
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FORMULAS AND TABLES. 



[bvix. so. 



Table. II. — Logarithms of radius of curvature of normal section p„ in English feet. 

[Derivation of table explained in section (2); use of table explained on page 21.] 



^t. 


41° 


420 


43° 


440 


453 


46=" 


470 


48° 


490 


6OO P. P. 

1 


/ 


7.821 


7.321 


7.821 


7.321 


7.321i 


7.321 


7.321 


7.321 


7.321 


7.S21 






1 

2 
3 


3210 


3466 


3722 


3979 


4236 


4494 


4761 


6007 


6263 


6517 


« 


3215 
3219 
3223 


3470 
3474 
3479 


3720 
3731 
3735 


3'J«.} 
30^<S 
3'.>92 


4241 
4246 
4249 


4498 
4502 
4607 


4765 
4700 
4704 


6012 
6010 
6020 


5207 
6271 
5276 


5522 
6526 
653^ 


4 
6 
6 


3227 
3232 
3230 


3483 
3l«7 
3491 


3739 
3744 
3748 


3996 
4001 
4005 


4254 
4258 
42G2 


4511 
4616 
4520 


4768 
4772 
4777 


5024 
5029 
5033 


5280 
6284 
5288 


6534 
6538 
6643 




7 
8 
9 

10 

11 
12 
13 


3240 
3244 
3249 


3496 
3500 
3504 


3752 
3766 
3761 


4009 
4013 
4018 


4207 
4271 
4275 


4524 
4528 
4532 


4781 
4785 
4789 


6037 

5042 

. 5046 


6293 
5297 
5301 


5547 
5551 
6555 


4 


3253 


3508 


3765 


4022 


4279 


4537 


4794 


5050 


6305 


6560 


3267 
3261 
3266 


3513 
3517 
3521 


3769 
3774 
3778 


4020 
4031 
40:Jo 


4-284 
4288 
4292 


4541 

4545 
4550 


4798 
4802 
4807 


5054 
5059 
5063 


6310 
5314 
6318 


5564 
55CS 
5572 


10 


.7 


14 
15 
16 

17 
18 
19 

20 

21 
22 
23 


3270 
3274 
3278 

3283 
3287 
3291 


3526 
3530 
3534 

3538 
3543 
3547 


8782 
3786 
8791 

3795 
3799 
3803 


4039 
4043 

4048 

4052 
4a'>6 
4061 


4297 
4301 
4305 

4309 
4314 
4;U8 


4554 
4558 
4502 

4507 
4571 
4575 


4811 
4815 
4819 

4824 
4828 
48:32 


5007 
5071 

6070 

5080 
5084 
6088 


5322 
5327 
5331 

533.5 
5339 
5344 


5576 
6581 
6585 

5589 
(>593 


20 
30 
40 
60 
60 


1.3 
2.0 
2.7 
3,3 
4.0 


6698 




3295 


3551 


3808 


4005 


4322 


4680 


4837 


5093 


5348 


6002 




3300 
3304 
3308 


3555 
3560 
3564 


3812 
3816 
3821 


4009 
4073 
4078 


4327 
4331 
4335 


4584 
4588 
4592 


4841 
4845 
4849 


6097 
6101 
5105 


6352 
5356 
5301 


6000 
5010 
5614 




24 
25 
26 


3312 
3317 
3321 


3508 
3573 
3577 


3825 
3829 
3833 


4082 
4080 
4091 


4339 
4344 
4348 


4597 
4001 
4005 


4864 
4868 
4862 


6110 
6114 
5118 


5305 
6373 


5619 
5023 
5027 




27 
28 
29 

30 

31 
32 
33 


3325 
3329 
3334 


3581 
3585 
3590 


3838 
3812 
3846 


4095 
4099 
4104 


4352 

4357 
4361 


4610 
4614 
4618 


4866 
4871 
4875 


5123 
5127 
5131 


5378 
5382 

5:wo 


5031 
5036 
5040 


6 


3338 


3594 


3851 


4108 


4365 


4622 


4879 


5135 


. 6390 


5044 


3342 
3347 
3351 


3598 
3602 
3607 


3855 
3859 
3863 


4112 

4116 
4121 


4369 
4374 
4378 


4627 
4631 
4035 


4884 
4888 
4892 


5140 
5144 
5148 


5395 
6399 
6403 


6648 
5052 
5057 


10 .8 


34 
35 
36 


3355 
3359 
3364 


sail 

8616 
3620 


3868 
3872 
3876 


4125 
4129 
4134 


4382 
4387 
4391 


4040 
4644 
4648 


4896 
4901 
4906 


6152 
6167 
5161 


6407 
5412 
6416 


5001 
6065 
5669 


20 
30 
40 


1.7 
2.6 
3.3 


37 
38 
39 

40 

41 
42 
43 


3368 
3372 
3376 


3624 
3628 
36:32 


3881 
3885 
3889 


4138 
4142 
4146 


4396 
4399 
4404 


4662 
4667 
4661 


4909 
4913 
4918 


6165 
6169 
6174 


6420 
6424 
6428 


5673 
5678 
5682 


60 
60 


4.2 
6.0 




3381 


3637 


8893 


4151 


4408 


4666 


4922 


6178 


6433 


6686 


3385 
3389 
3393 


3641 
3645 
3649 


3898 
3902 
3906 


4165 
4159 
4164 


4412 
4417 
4421 


4670 
4674 
4678 


4926 
4931 
4935 


6182 
5186 
6191 


6437 
6441 
6446 


6690 
6694 
6699 


44 
45 
46 


3398 
3402 
3406 


3654 
3658 
3662 


3911 
3915 
3919 


4108 
4172 
4176 


4425 
4430 
4434 


4682 
4687 
4691 


4939 
4943 
4948 


6195 
6199 
6203 


6450 
6454 
6458 


6703 
6707 
6711 




47 

48 
49 

60 

51 
62 
63 


3410 
3415 
3419 


3667 
3671 
3676 


3923 
3928 
3932 


4181 
4185 
4189 


4438 
4442 
4447 


4695 
4700 
4704 


4952 
4956 
4960 


6208 
6212 
6216 


6462 
6467 
6471 


6716 
6720 
6724 




3423 


3679 


3936 


4194 


4461 


4708 


4965 


6220 


6475 


5728 


3427 
3432 
3436 


3684 
3688 
3692 


3941 
3946 
3949 


4198 
4202 
4206 


4465 
4460 
4464 


4712 
4717 
4721 


4969 
4973 
4978 


6225 
6229 
6233 


6479 
6484 
6488 


6732 
6737 
6741 


64 
55 
66 


3440 
3445 
3449 


3697 
3701 
3706 


3953 
3958 
3962 


4211 
4215 
4219 


4468 
4472 
4477 


4726 
4730 
4734 


4982 
498G 
4990 


6237 
6242 
6246 


5492 
6496 
6500 


6745 
6749 
5753 




57 
58 
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60 


3453 
3457 
3402 


3709 
3714 
3718 


3966 
3971 
3975 


4224 
4228 
4232 


4481 

4485 
4490 


4738 
4742 

4747 


4996 
4999 
5003 


6250 
6254 
6269 


5505 
5509 
5613 


6758 
5762 
5766 




3466 


3722 


3979 


4236 


4494 


4761 


6007 


6203 


6617 


6770 
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ARCS OF MERIDIAN. 



Tablk tlX.—teiigth> of Tarettrial Area of Meridian. 

[DMiifttlan uf Ublu Biplilosd la «^cion (Hj usi> of 1slil« explained on pdgi 
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m 


awfloe.o 






Bsisoo.a 


■64364:6 
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FORMULAS AND TABLES. 

Table IV.^Lengthi of Termtrial Arc* of Parallel. 
[Dcrfiition of talilf miUtDed Id secUun (*|; nw of Ublfl iHipUln<id on [»(* SL] 



Loogftad. 


Larltude 


UM.«d» 


I...ildd« 


ftltude 


T ' 1 


iBlorr.]. 


24° 


^ 


27" 


*= 


2HO 




F«J. 


F..(. 


f.«. 


F«t 


&.r. 










890.4* 


888.03 




IMoioS 




i«»!ia 










8737,33 




2689! 31 


116m!011 






30411.77 








W 


wai! 14 


4Ma.21 




448-i.aO 


4440.19 












_MBJ.18 


10 


5M(Ji.7 


54746. S 


.Wi74.7 


63780 4 


a)231,B 


20 




lOMiffl-O 




irasTi! B 










is2k;4!z 






JO 


^aowia 


tI1«e8ILl 


3a584a.4 


2«e932!z 


31U6m!o 


WI-' 


31" 


32° 


33= 


34^ 


r79 3S 


B70 40 


861.1B 


»ol71 


M1 97 














*0 


W1T.3B 


ISsi'm 


S4«74 


Mw'Ja 


mct!8S 




WW. 7* 


43«i:Ba 


43aa!o2 






GO 










5aji,i« 














10 


io»si:» 




10334a! 1 












1*5011,1 






M 


^»IH!i 


20885)5.7 




25Mw!i 


2fi-J3»1.0 


CO 




SlSBislo 


310020! 3 


300014!j 




36" 


30° 


37= 


38° 


39° 


«!1BS 


m n 


ail 23 


800 48 


788 49 












Sis 






aosAa 




2401.4.-. 


















4m M 




4002! 4:i 




SO 


*»aLBo 




48C7!8S 




47J6!b5 








48673, S 




47308. 6 






08007! 4 




















w 


19M71.3 


197214. B 


194098. a 


19^18,0 


2MB4j'7 


10 


KWSIUS 


ai582a!3 


wum'-t 


=88174! 


msn'.a 


4tf> 


41= 


42= 


43= 


44° 


778 ai 


7M7B 


7M0S 


743. IS 


730, OB 














so 


23M.78 


230(1.37 


2208.25 


p9.4* 




40 




3067. IB 


3«ai.33 




2923,93 














TO 


4000: SO 


4800.73 


lfi30!B0 


4458! 68 


4385,80 






40007.3 


46305.0 




43898.9 




ttaaeiia 










30 


ttan80,7 


13S02a!o 










186762.3 














■J3003n!7 




222944.0 






S8"173,6 




miaso.i 




a(BlS3,0 


45- 


46= 


47° 


48° 


40° 


718 W 


705 99 


603.11 


680 12 


■ 668,87 


w 




14Ii!bT 


1380.32 






30 






E071I.4S 


a)40!38 




10 














sees! 97 






3400! 61 




GO 










w:.s 


10 


4:ilB.8 


4a3».i 


41*89.8 


40607.3 




to 












BO 

40 


mm" 


lomo'i 


ioflas9!8 


122421.0 
163229.2 


120037,4 
180040.9 




aiB57a.2 










CO 


jMuoa.s 




240M7.6 


244843,7 


240074.8 
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MAP CO-ORDINATES. 

Table V. — Co-ordinata for pro/ecMon of niaps. Scale ivjhrw- 
[DeciTBllon of tuble uplsluod Id Hcdoo <G) lue or ubli- eiplulued Oh puge 32.] 



imluof dcvelopn] pustlell 



iKiludo. aiyiongltml 






1118 10.7B2 .040 
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FORMULAS AND TABLES. 



Table V.— CoHXiHMtw for projtetum of map*. Scalt wAini- 
tDartntioD o( Ubl* aipUlnad Id hcIioh i o . hh of uble ei|ilBln*d od p. S2.] 
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1= lodfiltndB, i 


- 1 ^ 
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' 


' 
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bOa. 


7mW 


Iidtft. 


lK*m. 


beW 


i«*K 


4& 


ia:i03 


3. 094 


'.OA 
.001 
.006 


11 


ii 
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ii 


11! 33a 

14.288 
U.H4 


;?;*: 


36 W) 

1 


iT.m 
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,005 


7.100 


'.m 


ii 


■ai 


IlilOO 
.4.063 


.ow. 




!urr 


31 OO 


17.413 


3!4:ii 


i 


7.000 

s.gso 

S.V39 


.018 


10.613 

10! 144 
10.100 


■i 


ii 


i 


4. ma 


1 


n.i-n 


a! 434 


■E 


sigOB 


i 


Sg 


:| 


13.832 

13:000 


.074 
:075 


4.370 


SB 00 


17.480 


3.111 


i 


6^773 


JIIO 


ii 


■S 


ii 


i 


ilim 


tOUD 


17.483 


3.303 
3.JW 
3! 31.1 


i 


0.609 
6.676 

o.esfl 


.010 
.OIB 


ii 


.042 

.oia 

.W3 


13.416 


1; 


8.743 


IS 


17.4Se 


3.300 


!006 


fl.6E6 
6.600 


i 


0!S8£ 
il.824 


.0*3 


ii 


■S 


4.372 


42 00 


17.4§0 




i 


6!47a 


ii 


11:709 


:iH3 


]3.01S 

mois 

12.8DB 


11 


Ii 


*soo 


17.4»2 


i 


i 


6.3M 


:SI 


0:^ 


i 


12.842 

12.780 
.2.736 
12.681 


ii 


1™ 


«0D 

30 


17.4QS 


3.169 


,00s 

.006 
.006 

.00a 


i 


.018 


9.473 


i 


12.631 

12.678 
12.624 


.on 


il:™ 


IB 00 


iT.*as 


3.04 


.OOB 


fl.309 


.0.0 


0.3.3 


.043 


12.417' .on[ 









MAP CO-ORDINATES. 

Tablb V. — Co-ordinalei for projection of mapi. Soale nt f aaj . 
[DerJTStion of tabls eipUflied In section (6) ; nee or tab[e eiplslned on pace W.] 
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1 

iil 
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J 
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^ 


y 


- 


^ 


IfiOO 

1 

4S0J 

1 

47 00 

SO 

M 
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Ifi 

SO 

u 

4a 00 

30 
4S 
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a! 077 

3.0a3 

a. 980 
S.93fl 
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,o« 

.006 

.005 
!006 
.006 


BilW 

i 

B!«ee 
a: BIS 


!d43 
.OU 
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ia,2M 

11.922 
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.m 

-076 


!! 


J:li 
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8. TOT 
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FORMULAS AND TABLES. 

Taalb VI. — Co-ordiiULtet for projection of mapa. 
[DertTstlonot Ubl««ipU]iiedlQ«,<^lli.tii(n). Use or (able "ipl 



i 


ill 




c^„„ 


.t..,.,.,.d|. 


„„.,, 


^ 
















pl 




30']-i.B 


"■• 


16' L^ffitUd^. 


i=i™gihidt 




T 


- 


I 


> 


y 


' 


y 




i«i» 


BxArn. 


GkAb 


btAa. 


IkAo. 


iA=*«. 


ftc*«. 


n*.. 


buhn. 


as 00 


IS 


7.809 


ii 


if: 660 


:^ 


«3:*M 


.065 

.am 
.oea 


II 


;i 


26 00 


Sl.tiS 


!;S 


;S 


ii 


i 


as. 320 

83.879 
23.229 


i 


so! BOS 


is 


8. MIS 


a 


M.*18 


!:ffi! 


.008 


is. 419 


.031 


23. W8 


:o7o 


B0.B38 
30! 330 


.122 


s.fioa 


28 00 

SO 
46 


34.424 


!:S 


■E 


16. aa 


:™2 


2S.B6a 
22.B13 
22.159 


iovi 

.072 


!^:^ 


Ii 


26.822 


4S 


34.4.'<0 


i.m 


:S 


i6!D2a 


i 


22.7IK 
22,950 
22! 639 


:m 


30.200 


:S 


8. MB 


30 00 


34.43* 


i 


.Ma 


14.989 

i4:s74 


i 


22.483 
2C.420 


.074 


a».878 

Is 


!lBl 


as: 330 


3100 

30 


M.MO 


ii 


:S 


14.836 
14.718 


i 


«i.(m 


.075 


2B.B7S 
M;4S7 


i 


26.83* 


33 00 

30 
4fi 


34.446 


ii 


i 


14.639 


i 


ii 


i 


ii 


im 
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1 


34.461 


ii 


ioOB 


ii 


i 


ii 


ii 


2B.B63 


.133 


1?:^ 


34 00 
40 


34.468 


T.m 


.009 
!009 

.ooe 


H,liM 


:o36 


2I.62T 

Ii 


i 


£8.703 


.un 


U:mJ 


^i^Mj ilS 
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M.«2 


,.«. 


.OOSJ H.181 


,(«6 


"■" 


-"" 


28.363 1 .142 
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MAP CO-ORDINATES. 



Taslb VI. — Co-ordinalei for projection of map*. Scale rr^m- 

IDsimion of Ulile vipUiurd In H>»Joii (.') DeEDfubli: ei|iIuii<Hl dd pas« 2£.] 



0&«TdiDiLl«a of ^Teluped jAEBlleL fur — 
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roiunxAS a5D tjibles. 



[1 



Tjlbls TT. — € • m Hkm mUMfwr 
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»i 
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«r4c«« 


JCfCdfttl 


ta£>I for— 1 


1 — 
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lyioac 


itmde. 


SGrioBgitaie. 


4ykiBC 


ioid.. 


l=k.gil.i.. 


1 

5 


« 
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z 


J 


z 


y 


z 


J 


» i y 


0- 


# 


Ibdhef. 


Ibdhef. 


tmAm. 


hAm. 


IbdbiL 


iKte. 


ImAm. 


Jmhm. ^hUl 


46 


w 




eul24. 


.009 


12.219. 


.038 


18.373 


.085 


24.4Sr7; .151 




l.> 


i».«3e 


«.0i7 


.000 


12L1K 


.088 


18.92 


.085 


24.390 .151 




» 


17, 2M: 


6.071 


.v« 


12.1411 


.'fl8 


18.232 


.085 


24.283! .151 




45 


25. »6 


6.044 


JMU 


12.088 


.<B8 


18.131' 


.086 


24.175; .151 


U 


00 
15 


34.528 


6.017 
5.9U0 


.009 


12.094! 
IL9» 


.038 
.038 


18.061' 
17.909 


.085 
.065 


24.0Ge .151 

• 

23w959. .151 


«.CS3 




30. 


IT.aCTi 


5.Sl62 1 


.009 


11.925 


.038 


17.887! 


.065 


23.8^ .151 




46i 


25.901' 


> 5.995 


.009 


ii.no 


.088 


17.805 


.085* 


23.740. .151 

1 


47 


oo< 

15 


3t.5M. 


5.906 
5.880 


.009 
.009 


1L815 
11.760 


.038 
.088 


17.723 
17.610 


.086 
.085 


1 
23.631 1 .151 

23w590i .151 


8.C35' 




M 


n.270i 


5.852 


Mffy 


11.704 


.03e 


17.556 


.065. 


2S.408 .151 




45 


25. »6 

1 


5.824 


.009 


1L648 


.038 


17.4T3 


.085 


23.297! .151 


48 


00 
15. 


34.540* 


5.796 
5.768 


.009- 
.009 


11.593 
11.536 


.038 

.088 


17.389 
17.305 


.0K5 
.065 


23.1861 .ISO 
t3.0r73* .150 


8.«37' 




30 


1T.:57J 


5.740 


.(»J9 


11.480 


.038 


17.229 


.OM 


22.960 .150 




45 


25.910 


5.T12 


.009 


lLtt4 


.087 


17.135 


.084 


28.847 


.ISO 


49 


00 
15 


34.546 


5.684 
5.656 


.009' 

• 

.009 


11.367 
11. .310 


.037 
.037 


17.061 
16.965 


.(«4! 
.084. 


22.734 


.150 


8.«38 


22.620 .ISO 




30 


17.276 


5.626 


.009 


11.253 


.037 


16.879 


.084 


22.505 .150 




45 


25.914 


5. 598 


.009 


11.195 


.037 


16.793 


.084, 


22.391 .150 


fO 


00 


34.552 


6.589 


.009 

1 


11.138 


.087 


18.107 


.084 


aLS78j .Ui 






1 
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MAP CO-ORDINATES. 
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Table VII. — Co-ordinates for projection of maps. Scale roWrr* 

[Derivation of table explained in section (6); nse of table explained on page 22.] 




25 00 
10 
20 
30 
40 
5a 

26 00 
10 
20 
30 
40 
50 

27 00 
10 
20 
30 
40 
50 

28 00 
10 
20 
30 
40 
50 

29 00 
10 
20 
30 
40 
60 

30 00 
10 
20 
30 
40 
60 

81 00 



'CSfl 

V A o 



--SOS 



Inches, 



5.815 
11.629 
17.444 
23.259 
29.074 



5.816 
11. 631 
17.446 
23.262 
29.077 



6.816 
11.633 
17.449 
23.265 
29.082 



6.817 
11.634 
17.461 
23.268 
29.066 



6.818 
11.636 
17.454 
23.272 
29.090 



6.819 
1L638 
17.457 
23.276 
29.094 



Abscissas of developed parallel. 



5' longi- 
tude. 



Inohes. 

2.650 
2.646 
2.642 
2.639 
2.635 
2.631 

ft 

2.628 
2.624 
2.620 
2.616 
2.613 
2.609 

2.606 
2.601 
2.597 
2.593 
2.589 
2.586 

2.582 
2.578 
2.674 
2.670 
2.666 
2.662 

2.658 
2.553 
2.649 
2.646 
2.641 
2.637 

2.633 
2.528 
2.624 
2.620 
2.616 
2.611 

2.607 



10' longi- 
tude. 



Inches. 

5.299 
5.292 
5.285 
6.278 
6.270 
5.263 

5.256 
6.248 
5.240 
6.233 
6.226 
6.218 

6.210 
6.203 
5.196 
6.187 
6.179 
6.171 

6.163 
5.155 
5.147 
6.139 
6.131 
6.123 

5.116 
6.107 
6.098 
6.090 
6.082 
6.073 

5.066 
6.066 
6.048 
6.069 
6.031 
6.022 

6.014 



16' longi- 
tude. 



Inches. 

7.949 
7.938 
7.927 
7.916 
7.905 
7.894 

7.883 
7.872 
7.861 
7.849 
7.838 
7.827 

7.816 
7.804 
7.792 
7.780 
7.768 
7.757 

7.746 
7.733 
7.721 
7.709 
7.697 
7.686 

7.673 
7.660 
7.648 
7.636 
7.622 
7.610 

7.698 
7.585 
7.672 
7.659 
7.646 
7.633 

7.620 



20' longi- 
tude. 



Incites. 

10.599 
10.584 
10.570 
10.555 
10.540 
10.526 

10.511 
10.496 
10.481 
10.466 
10.451 
10.436 

10.421 
10.405 
10.390 
10.374 
10.368 
10.342 

10.327 
10.311 
10.294 
10.278 
10.262 
10.246 

10.230 
10. 213 
10.197 
10. 180 
10.163 
10.146 

10.130 
10.113 
10.096 
10.078 
10.061 
10.044 

10.027 



25' longi- 
tude. 



Inches. 

13.249 
13.231 
13.212 
13.194 
13.176 
13.157 

13.139 
13.120 
13. 101 
13.082 
13.063 
13.046 

13.026 
13.006 
12.987 
12.967 
12.947 
12.928 

12.909 
12.889 
12.868 
12.848 
12.828 
12.808 

12.788 
12.767 
12.746 
12.726 
12.704 
12.683 

12.662 
12.641 
12.620 
12.698 
12.677 
12.666 

12.534 



30' longi- 
tude. 



Inches. 

15.898 
15.877 
15.864 
16.833 
16.811 
15.788 

15. 767 
15.744 
15. 721 
15. 698 
15. 676 
15.654 

15.631 
16.608 
15.584 
15.660 
15.537 
15. 514 

15.490 
15.466 
15.442 
15.418 
15.394 
15.369 

15.345 
15.320 
15.296 
16.270 
15.245 
15.220 

16.195 
15.169 
16.143 
16.118 
16.092 
15.066 

15.040 



Ordinates of devel- 
oi)ed parallel. 



a eS 
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5 
10 
16 
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.013 


25 
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0.001 
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.013 
.021 
.030 
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.008 
.014 
.028 
.032 



810 



0.001 


0.001 


.004 


.004 


.008 


.008 


.016 


.016 


.023 


.028 


.033 


.084 
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Tabls VU. — Co-ordinatet for projeeUoK of mapi. 5babri 
{IWrtntioD at table iptoined in HctioD {i); m ot Ubia upUlud od pa 
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10 




2.398 


4,792 


7!2C8 


B!eo4 

0.684 


lis 


its 






~i 


hA^ 


li^. 


6.821 


to 






















so 
















i 






SB 00 


■S.'2H 

M-IIS 


S.M7 


4! 763 
4,143 

4.733 


7.090 


!« 


Jl!883 
11.868 


its 


'.ms 


:oas 

.086 










ssr 




4.7SS 




n;44« 












ao 
so 


11:473 


2 Ml 


4! 703 


7™ 




Ij'w 


who* 


— j. 






-ojm 


0.001 


to 

M 


M.BOT 


ziaw 


4; 683 


?:^J 


oImh 


liV^ 




20 




.004 


ST CO 




s.Bse 


4.97B 


7.0M 


9.316 


11.682 


14.013 


10 


:o2fi 

■ 036 


'.(m 
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Table VII. — Co-ordinaPs for projection of maps. Scale j y^T^y. 

[Derivation of table explained in section (5); use of table explained on page 22.] 



I 




37 00 
10 
20 
30 
40 
60 

88 00 
10 
20 
30 
40 
50 

39 00 
10 
20 
30 
40 
60 

40 00 
10 
20 
30 
40 
60 

41 00 
10 
20 
30 
40 
50 

42 00 
10 
20 
30 
40 
50 



43 00 _ 



Inches. 



6.826 
11.661 
17.477 
23.302 
29.128 



6.827 
11.663 
17.480 
23.306 
29.133 



6.828 
11.656 
17.483 
23.310 
29.138 



6.829 
11.667 
17.486 
23.314 
29.143 



6.830 
11.669 
17.489 
23.319 
29.149 



6.831 
11.661 
17.492 
23.323 
29.164 



Abflcissas of developed parallel. 



6' longi- 
tude. 



Inches. 

2.336 
2.331 
2.326 
2.321 
2.316 
2.311 

2.306 
2.300 
2.296 
2.290 
2.284 
2.279 

2.274 
2.268 
2.263 
2.258 
2.252 
2.247 

2.241 
2.236 
2.230 
2.226 
2.219 
2.214 

2.298 
2.203 
2.197 
2.192 
2.186 
2.180 

2.176 
2.169 
2.163 
2.167 
2.162 
2.146 

2.140 



lO' longi- 
tude. 



Ltches. 

4.673 
4.662 
4.652 
4.642 
4.631 
4.621 

4.611 
4.600 
4.690 
4.679 
4.668 
4.668 

4.648 
4.637 
4.526 
4.616 
4.604 
4.493 

4.483 
4.472 
4.461 
4.460 
4.439 
4.428 

4.417 
4.406 
4.394 
4.383 
4.372 
4.360 

4.349 
4.338 
4.326 
4.316 
4.308 
4.292 

4.281 



16Mongi- 
tude. 



Inches. 

7.009 
6.994 
6.978 
6.963 
6.947 
6.932 

6.916 
6.900 
6.884 
6.869 
6.853 
6.837 

6.821 
6.805 
6.789 
6.773 
6.766 
6.740 

6.724 
6.707 
6.691 
6.674 
6.668 
6.641 

6.626 
6.608 
6.691 
6.676 
•.668 
6.641 

6.624 
6.607 
6.490 
6.472 
6.466 
6.438 

6.421 



20^ longi- 
tude. 



Indies. 

9.345 
9.325 
9.304 
9.284 
9.263 
9.242 

9.222 
9.200 
9.179 
9.168 
9.137 
9.116 

9.095 
9.073 
9.052 
9.030 
9.008 
8.987 

8.965 
8.943 
8.921 
8.899 
8.877 
8.866 

8.834 
8.811 
8.788 
8.766 
8.744 
8.721 

8.698 
8.676 
8.663 
8.630 
8.607 
8.684 

8.661 



26' longi- 
tude. 



Indies. 

11. 682 
11.656 
11. 630 
11.605 
11.579 
11.563 

11.527 
11.501 
11.474 
11.448 
11.421 
11.395 

11. 369 
11.342 
11.315 
11.288 
11. 261 
11.234 

11.207 
11. 179 
11. 152 
11. 124 
11.097 
11.069 

11.042 
11.014 
10.985 
10.958 
10.929 
10.901 

10.878 
10.844 
10.816 
10.787 
10.769 
10.730 

10.702 



30^ longi- 
tude. 



Inches. 

14.018 
13. 987 
13.966 
13.925 
13.894 
13.864 

13.832 
13. 801 
13. 769 
13. 737 
13. 706 
13. 673 

13. 642 
13. 610 
13.677 
13.646 
13. 513 
13.480 

13.448 
13.416 
13.382 
13.349 
13. 316 
13.283 

13.250 
13.217 
13. 183 
13.149 
13.116 
13.061 

13.048 
13.013 
12.979 
12.946 
12.910 
12. 876 

12.842 



Ordinates of devel- 
oped parallel. 



3- 



® . 




•O^' 




« 






370 


o a 




H?*^ 




t 


Imdii&s. 


6 


0.001 


10 


.004 


15 


.009 


20 


.016 


26 


.026 


30 


.037 



38° 



Inches. 
0.001 
.004 
.009 
.017 
.026 
'.037 





390 


6 


0.001 


10 


.004 


15 


.009 


20 


.017 


26 


.026 


30 


.037 



40° 



0.001 
.004 
.009 
.017 
.026 
.038 



40° 



41© 



f 


Inches. 


6 


0.001 


10 


.004 


16 


.009 


20 


.017 


26 


.026 


80 


.038 



Indies. 

0.001 
.004 
.009 
.017 
.026 
.038 



42© 



430 



6 
10 
15 
20 
25 
30 



0.001 
.004 
.010 
.017 
.026 
.038 



O.Ool 
.004 
.010 
.017 
.027 
.038 
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Table VII. — Co-ordinates for projection of maps. Scale rsA-inj* 

[Deriyation of table explained in section (5); use of table explained on page 22.] 




43 00 
10 
20 
30 
40 
50 

44 00 
10 
20 
30 
40 
50 

45 00 
10 
20 
30 
40 
50 

46 00 
10 
20 
30 
40 
50 

47 00 
10 
20 
30 
40 
50 

48 00 
10 
20 
30 
40 
50 

49 00 
10 

ao 

30 
40 

50 

50 00 



1^ 



_l 

o 

*fe9« 3 



5»i 



Incket. 



6.832 
11.663 
17.486 
23.327 
29.169 



5.833 
11.666 
17.498 
23.331 
29.164 



5.834 
11.668 
17.501 
23.335 
29.169 



5.885 
11.670 
17.504 
23.339 
29.174 



6.836 
11. 672 
17.508 
23.344 
29.180 



6.837 
11.674 
17.511 
23.348 
29.185 



6.838 
11.676 
17.614 
23.362 
29.190 



Abflcisaas of developed parallel. 



5' longi- 
tude. 



Inches. 

2.140 
2.135 
2.129 
2.123 
2.117 
2.111 

2.105 
2.099 
2.093 
2.087 
2.081 
2.076 

2.070 
2.064 
2.057 
2.061 
2.045 
2.039 

2.033 
2.027 
2.021 
2.015 
2.009 
2.003 

1.996 
1.990 

X. wMe 

1.978 
1.971 
1.965 

1.969 
1.962 
1.946 
1.940 
1.983 
1.927 

1.921 
1.914 
1.908 
1.901 
1.896 
1.888 

1.882 



lO' longi- 
tude. 



Indus. 

4.281 
4.269 
4.257 
4.246 
4.234 
4. 222 

4.210 
4.199 
4.187 
4.175 
4.163 
4.151 

4.139 
4.127 
4.116 
4.103 
4.091 
4.079 

4.067 
4.054 
4.042 
4.030 
4.017 
4.006 

8. 992 
3.980 
8.968 
3.965 
3.943 
3.930 

3.917 
3.906 
3.892 
3.879 
3.867 
8.864 

3.841 
3.828 
3.816 
3.808 
8.790 
3.777 

3.764 



16' longi- 
tude. 



Inches. 

6.421 
6.403 
6.386 
6. .368 
6.351 
6.333 

6.316 
6.298 
6.280 
6.262 
6.244 
6.227 

6.209 
6.191 
6.172 
6.154 
6.136 
6.118 

6.100 
6.081 
6.063 
6.044 
6.026 
6.008 

6.989 
6.970 
6.961 
5.933 
5.914 
5.895 

6.876 
5.857 
6.838 
6.819 
6.800 
6.781 

6.762 
6.743 
6.723 
6.704 
6.684 
6.666 

5.646 



20^ longi- 
tude. 



Inches. 

8.661 
8.538 
8.614 
8.491 
8.468 
8.444 

8.421 
8.397 
8.373 
8.860 
8.326 
8.302 

8.278 
8.254 
8.230 
8.206 
8. 181 
8.157 

8.133 
8.108 
8.084 
8.059 
8.034 
8.010 

7.985 
7.960 
7.936 
7.910 

7.886 
7.860 

7.836 
7.810 
7.784 
7.769 
7.733 
7.708 

7.682 
7.667 
7.631 
7.606 
7.679 
7.653 

7.627 



25' longi- 
tude. 



Jnehes. 

10.701 
10.672 
10.643 
10. 614 
10.685 
10.666 

10.626 
10.496 
10.467 
10.437 
10.407 
10. 378 

10.348 
10.317 
10.288 
10. 257 
10.226 
10. 197 

10.166 
10.136 
10.104 
10.074 
10.043 
10.013 

9.981 
9.961 
9.919 
9.888 
9.867 
9.826 

9.794 
9.762 
9.730 
9.699 
9.667 
9.635 

9.603 
9.671 
9.639 
9.607 
9.474 
9.442 

9.409 



30' longi- 
tude. 



Inches. 

12.842 
12.807 
12. 772 
12. 737 
12.701 
12.667 

12.631 
12.696 
12.660 
12.624 
12.489 
12.463 

12.417 
12.381 
12.346 
12.806 
12.272 
12.230 

12.199 
12.103 
12.125 
12.089 
12.052 
12.015 

11.978 
11.941 
11.903 
11.866 
11.828 
11.791 

11.762 
11.714 
11.677 
11.638 
11.600 
11.662 

11.623 
11.486 
11.446 
11.408 
11.369 
11.330 

11.291 



Ordlnates of devel- 
oped parallel. 



.2 -J 



5 

10 
16 
20 
25 
30 



430 



440 



/ 


Inches. 


5 


0.001 


10 


.004 


16 


.010 


20 


.017 


25 


.027 


30 


.038 



Inches. 

0.001 
.004 
.010 
.017 
.027 
.038 



46° 



460 



f 


Inches. 


6 


0.001 


10 


.004 


16 


.010 


20 


.017 


25 


.027 


30 


.038 




470 



IncAes. 

0.001 
.004 
.010 
.017 
.027 
.038 



48® 



/ 


Inches. 


5 


0.001 


10 


.004 


15 


.010 


20 


.017 


25 


.027 


30 


.038 



btchee. 

0.001 
.004 
.010 
.017 
.026 
.038 



490 



60® 



Inches. 

0.001 
.004 
.010 
.017 
.026 
.088 



Inches. 

0.001 
.004 
.009 
.017 
.026 
.038 
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Table VIII. — C(Hnrdinates for projection of maps. Scale -g^i^ . 

[DeriTation of table explained in section (5); use of table explained on page 22.] 



® « 



o / 
25 00 



10 
20 
30 
40 
60 

26 00 

10 
20 
30 
40 
60 

27 00 

10 
20 
30 
40 
60 

28 00 

10 
20 
30 
40 
50 

29 00 

10 
20 
30 
40 
60 

30 00 

10 
20 
30 
40 
60 

31 00 




lnehe$. 



11.472 
22.943 
34.415 
45.886 
67.358 

68.830 



11.473 
22.946 
34.419 
46.892 
67.366 

68.838 



11.475 
22.960 
34.424 
45.899 
57.374 

68.849 



11.476 
22.963 
34.430 
46.906 
57.883 

68.859 



11.478 
22.967 
34.436 
46.913 
57.891 

68.870 



11.480 
22.960 
34.440 
45.020 
57.400 

68.880 



Absciaaas of developed parallel. 



6' longi- 
tude. 



Indtei. 

6.227 

6. 220 
5.213 
6.206 
6.199 
5.191 

5.184 

6.177 
6.169 
6.162 
5.164 
6.147 

5.140 

6.132 
6.124 
6.116 
5.109 
6.101 

6.093 

6.086 
6.077 
6.069 
5.061 
6.054 

6.046 

5.087 
6.029 
6.021 
5.013 
6.004 

4.996 

4.988 
4:979 
4.971 
4.962 
4.954 

4.946 



lO' longi- 
tude. 



Iitcke*. ' 

10.465 

10.441 
10.426 
10. 412 
10.397 
10.383 

10.369 

10.364 
10.339 
10.324 
10.309 
10.294 

10. 279 

10.264 
10.248 
10.233 
10. 218 
10.202 

10.187 

10.171 
10.155 
10.139 
10.123 
10.107 

10.091 

10.076 
10.058 
10.042 
10.026 
10.009 

9.993 

9.976 
9.969 
9.942 
9.926 
9.908 

8.891 



16^ longi- 
tude. 



Ineheit. 

16.682 

16. 661 
15.639 
15.018 
15.596 
15.675 

15.563 

15.631 
15.508 
16.486 
16.463 
15.441 

15.419 

15.396 
16.373 
16.349 
16.326 
16.303 

16.280 

16.266 
15.232 
15.208 
15.185 
15.161 

15.137 

16.112 
15.087 
16.063 
15.038 
16.013 

14.989 

14.963 
14.938 
14.912 
14.887 
14. 862 

14.836 



20^ long!- ! 25' longi- 
tude, tude. 



Inches. 

20.910 

20.881 
20.852 
20.824 
20.795 
20.766 

20.737 

20.708 
20.678 
20.648 
20.618 
20.588 

20.568 

20.528 
20.497 
20.466 
20.435 
20.404 

20.374 

20.342 
20.310 
20.278 
20.246 
20.214 

20.182 

20.150 
20.117 
20.084 
20.061 
20.018 

19.986 

19.961 
19.917 
19.883 
19.849 
19.815 

19.782 



Inches. 

26.137 

26.101 
26.065 
26.029 
25.993 
26.958 

25.922 

26.884 
26.847 
26.810 
26.772 
26.736 

25. 698 

25.669 
26.621 
26.582 
26.544 
25.606 

26.467 

25.427 
26.387 
25.347 
26.308 
26.268 

26.228 

26.187 
26.146 
25.105 
26.064 
26.022 

24.981 

24.939 
24.896 
24.854 
24.812 
24.769 

24.727 



30^ longi- 
tude. 



Inches. 

31.365 

31.322 
31. 270 
31.236 
31.192 
31.149 

31.106 

31.061 
31.017 
30.972 
30. U27 
30.882 

30.838 

30.791 
30.745 
30.699 
30.653 
30.607 

30.560 

30.513 
30.465 
30.417 
30.369 
30.321 

30.274 

80.224 
30.175 
30.126 
30.076 
30.027 

29.978 

29.927 
29.876 
29.825 
29.774 
29.723 

29.672 



Ordinatee of devel- 
oped parallel. 



•§•3 

it 
3-9 



5 

10 

15 
20 
25 
30 



5 
10 
16 
20 
25 
30 



26° 



Indies. 
0.002 
0.006 
0.014 

.0.026 
0.040 
0.058 



260 



Incites. 
0.002 
0.007 
0.015 
0.026 
0.041 
0.059 



270 i 28^ 



0.002 
0.007 
0.016 
0.027 
0.042 
0.061 



0.002 
0.007 
O.OIG 
0.028 
0.043 
0.063 



3-s 



5 
10 

15 
20 
25 
30 



5 

10 
15 
20 



.30 



28° 



290 



Inches. 
0.002 
0.007 
0.016 
0.028 
0.043 
0.063 



30° 



0.002 
0.007 
0.016 
0.029 
0.045 

0.065 



Inches. 

o.oai 

0.007 
0.016 
0.028 
0.044 
0.064 



31° 



0.002 
0.007 
0.017 
0.030 
0.046 

0.067 



(349) 
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Table VIII. — Co-ordinates for projection of maps. Scale ^xi^ff • 

[Derivation of table explained in section (5); use of table explained on page 22.] 



O4 



S 



o / 
31 00 

10 
20 
30 
40 
« 60 

82 00 

10 
20 
30 
40 
60 

33 00 

10 
20 
80 
40 
60 

34 00 

10 

20 

30- 

40 

60 

36 00 

10 
20 
30 
40 
60 

86 00 

10 
20 
30 
40 
60 

87 00 




Inches. 
68.880 



11.482 
22.964 
34.446 
46.927 
57.409 

68.891 



11.484 
22.967 
34.451 
46.934 
67.418 

68.902 



11.486 
22.971 
34.466 
46.942 
67.427 

68.913 



11.487 
22.976 
34.462 
46.949 
67.437 

68.924 



11.489 
22.978 
34.468 
46.957 
57.446 

68.935 



11.491 
22.983 
34.474 
46.966 
67.467 

lift QdSt 



AbBciflsas of developed parallel. 



6' longi- 
tude. 



ly longi- 
tude. 



Inches. 

4.945 

4.937 
4.928 
4.919 
4.910 
4.902 

4.893 

4.884 
4.876 
4.866 
4.867 
4.848 

4.839 

4.830 
4.821 
4.812 
4.802 
4.793 

4.784 

4.774 
4.766 

4.746 
4.737 

4.727 

4.717 
4.708 
4.698 
4.688 
4.679 

4.669 

4.659 
4.649 
4.639 
4.629 
4.619 

4.609 



Inches. 

9.891 

9.873 
9.856 
9.838 
9.821 
9.804 

9.786 

9.768 
9.750 
9.732 
9.714 
9.696 

9.679 

9.660 
9.642 
9.623 
9.605 
9.586 

V 9.668 

9.649 
9.630 

-JLMl 

* 9.492 

9.473 

9.464 

9.436 
9.416 
9.396 
9. 877 
9.S&7 

9.838 

9.318 
9.298 
9.278 
9.268 
9.238 

9.219 



16' longi- 
tude. 



Inches. 

14.836 

14. 810 
14.784 
14.768 
14. 731 
14.705 

14.679 

14.652 
14.626 
14.598 
14.572 
14.545 

14.518 

14.490 
14.462 
14.436 
14.407 
14.379 

14.362 

14.323 
14.295 
14.267 
14.238 
14.210 

14.181 

14.152 
14.123 
14.094 
14.066 
14.036 

14.007 

13. 977 
13.947 
13.917 
13.887 
13.868 

13.828 



20^ longi- 
tude. 



I 



Inches. 

19.782 

19.747 
19.712 
19.677 
19.642 
19.607 

19.672 

19.636 
19.500 
19.465 
19.429 
19.393 

19.357 

19.320 
19.283 
19.246 
19.210 
19. 173 

19.136 

19.098 
19.060 
19.022 

Xo. WnE 

18.946 

18.908 

18.870 
18.831 
18.792 
18.758 
18.714 

18.676 

18.636 
18.696 
18.666 
18.617 
18.477 

18.437 



25' longi- 
tude. 



hushes. 

24.727 

24.683 
24.640 
24.596 
24.562 
24.609 

24.465 

24.420 
24.376 
24.331 
24.286 
24.241 

24.196 

24.160 
24.104 
24.068 
24.012 
23.966 

23.920 

23.872 
23.826 
23.778 
23.730 
23.683 

23.636 

23.687 
23.539 
23.490 
23.442 
23.393 

23.346 

23.296 
23.246 
23.196 
23.146 

28.09G 

23.046 



30^ longi- 
tude. 



Liches. 

29.672 

29.620 
29. 568 
29.516 
29.463 
29.411 

29.358 

29.305 
29.251 
29.197 
29.143 
29.089 

29.036 

28.980 
28.925 
28.870 
28.814 
28.750 

28.704 

28.647 
28.590 
28.533 
28.476 
28.420 

28.368 

28.306 
28.246 
28.188 
28.130 
28.072 

28.014 

27.964 
27.894 
27.836 
27.776 
27.716 

27.666 



Ordinates of devel- 
oped parallel. 



•S)| 

o a 



§5 



6 
10 
16 
20 
26 
30 



6 
10 
16 
20 
26 
SO 



31° 



320 



f 


Iw^ies. 


5 


0.002 


10 


0.007 


15 


0.017 


20 


0.030 


25 


0.046 


30 


0.067 



Btches. 

0.002 
0.007 
0.017 
0.080 
0.047 
0.068 



330 



340 



6 


0.002 


10 


0.008 


15 


0.017 


20 


0.031 


25 


0.048 


30 


0.069 



0.002 
0.008 
0.017 
0.031 
0.049 
0.070 



34^ 



350 



Inches. 
0.002 
0.008 
0.017 
O.OSf 
0.049 
0.070 



36° 



Iht^et. 
0.002 
0.008 
0.018 
0.031 
0.049 
0.071 



87® 



0.002 
0.006 
0.018 
0.032 
0.050 
0.072 



0.002 
0.008 
0.018 
0.082 
0.050 
0.073 
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Table "VHI. — Co-ordinates for projection of maps. Scale s'si^* 

[DeriyatioD of table explained in section (6); nee of table explained on page 22.] 



o . 




o / 
87 00 

10 
20 
90 
40 
60 

38 00 

10 
20 
SO 
40 

60 
89 00 

10 
20 
SO 
40 
60 

40 00 

10 
20 
80 
40 
60 

41 00 

10 
20 
80 
40 
60 

42 00 

10 
20 
80 
40 

60 




68.948 



11.493 
22.986 
34.480 
45.973 
57.466 

68.969 



11.495 
22.990 
34.485 
45.980 
57.475 

68.970 



11.497 
22.994 
34.491 
45.988 
57.485 

68.982 



11.499 
22.998 
34.497 
45.996 
57.495 

68.994 



11.501 
23.001 
34.503 
46.004 
57.506 

69.007 



11.508 
23.U06 
34.510 
46.013 

57.516 



AbflclBBas of developed parallel. 



5' longi- 
tude. 



BkAm, 

4.609 

4.599 
4.589 
4.579 
4.568 
4.558 

4.548 

4.538 
4.527 
4.517 
4.506 
4.496 

4.486 

4.475 
4.464 
4.454 
4.443 
4.438 

4.422 

4.411 
4.400 
4.389 
4.378 
4.368 

4.857 

4.346 
4.835 
4.324 
4.312 
4.301 

4.290 

4.279 
4.268 
4.256 
4.246 

4.234 



ly longi- 
tude. 



In6ke». 

9.219 

9.198 
9.178 
9.157 
9.137 
9.117 

9.096 

9.076 
9.065 
9.034 
9.013 
8.992 

8.971 

8.950 
8.929 
8.908 
8.886 
8.866 

o. 84s 

8.822 
8.800 
8.779 
8.757 
8.735 

8.713 

8.691 
8.669 
8.647 
8.625 
8.603 

8.581 

8.568 
8.535 
8.613 
8.490 

8.467 



15' longi- 
tude. 



IncheB. 

13.828 

18.797 
13.767 
13.736 
13.706 
13.675 

13.G45 

13. 613 
13.582 
13.551 
13.520 
13.488 

13.487 

13.425 
13.393 
13.361 
13.330 
13.298 

13.266 

13.233 
13.201 
13.168 
13.135 
13.103 

13.070 

13.037 
13.004 
12.971 
12.987 
12.904 

12.871 

12.837 
12.803 
12.769 
12.735 

12.701 



20^ longi- 
tude. 



IncAe». 

18.437 

18.396 
18.356 
18.816 
18.274 
18.234 

18.193 

18.161 
18.109 
18.068 
18.026 
17.984 

17.943 

17.900 
17.858 
17.816 
17.773 
17.730 

17.688 

17.644 
17.601 
17.657 
17.614 
17.470 

17.427 

17.383 
17.338 
17.294 
17.250 
17.205 

17.161 

17.116 
17.071 
17.025 
16.980 

16.935 



25^ longi- 
tude. 



Indui, 

23.046 

22.996 
22.944 
22.894 
22.843 
22.792 

22.741 

22.689 
22.637 
22.585 
22.533 
22.481 

22.429 

22.376 
22.322 
22.269 
22.216 
22.163 

22.110 

22.066 
22.001 
21.947 
21.892 
21.838 

21.784 

21.728 
21.673 
21.618 
21.562 
21.507 

21.461 

21.395 
21.338 
21.282 
21.225 

21.169 



30^ longi- 
tude. 



Indies. 

27.656 

2T.594 
27.633 
27.472 
27.411 
27.360 

27.289 

27.227 
27.164 
27.102 
27.039 
26.977 

26.914 

26.851 
26.787 
26.723 
26.659 
26.696 

26.532 

26.466 
26.401 
26.3:^ 
26.271 
26.206 

26.140 

26.074 
26.007 
25.941 
25.875 
25.808 

25.742 

26.674 
25.606 
25.538 
25.470 

26.402 



Ordlnates of devel- 
oped paralleL 



H 
=1 



37° 880 



/ 


Indies. \ 


5 


0.002 


10 


0.008 


15 


0.018 


20 


0.032 


25 


O.OoO 


30 


0.073 



Inohes, 
0.002 
0.008 
0.018 
0.033 
n.051 
0.073 



39° 



40° 



5 
10 
15 
20 
25 
80 



0.0fJ2 
0.008 
0.018 
0.03:^ 
0.051 
0.074 



0.002 
0.008 
O.OH) 
0.033 
0.062 
0.074 



40° 



41° 



f 


Incites. 


6 


0.002 


10 


0.008 


15 


0.019 


20 


0.033 


25 


0.052 


30 


0.074 



Inches. 
0.002 
0.008 
0.019 
0.033 
0.052 
0.075 



42° I 43° 



5 


0.002 


10 


0.008 


16 


0.019 


20 


0.033 


25 


0.052 


30 


0.075 



0.002 
0.008 
0.019 
0.038 
0.052 
0.075 
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FORMULAS AND TABLES. 
Table VUL-^Co^rdiiiala for prajeaUott of mapt. SeaU^^^i. 

[Deri>UiaaorlHbU«ipl><nsdlii»cli(ui(«)^ -uw uF titlile elplilued OQIuga £2.] 



1! 






H of devetoped panUeJ. 



- ayiongl-' Dp>^ P'>t»ll«L 



p'3 
-t 



16. SH ».41 



24.000 ,£- 

If 



HAP CO-ORDIKATES. 

Tablk IX. — Co-orHnate* for frojeetlott ^ mapi. S<Mle ^tit,. 
:[I>uintloD ol ubie npUload ln<«nlDii(5t oUuf ubleeipJuiwd on pact 22.] 



3' ■ 



iriongl- ISflongi- 1 



FORMULAS AND TABIDS. 



Table lS..—Co-ordinale»/orpr<)^Umofmapi. SoaUttHv 



i 

»||S 



of dferalQpsd Fumnol^ 



Tflongt-lliyiopgl- 



(3M) 



MAP CO-ORDINATES, 

TaulkIX. — Co-ordinutei /or projecticn of laapt. iSoaievvitD' 
[DoriMlLon of tablo eiptalnod In mcHoq (u); iiso gf ubie eiplsinod on pags 22. j 



mi 



fflongi- laj'loogi- 



J.316 9.7S3- 



; J5 



S.3B4 
11.379 
2.374 



H.303 -0.3 



.(366) 



{tissL 



fiO FORMULAS AND TABLES. 

Table IX. — Co-ordmala/or prejeetion of map). Scale -^thm- 
(Dtrlnlioa of laUe aipUiosd Id asctioD (5); ne of Ub1« cipUintd on pa|^ 22.] 



fill 



21'longl- yioogi- JlloBgl- lO-lougi-llil-longl- le'longl- 



(3M) 



MAP CO-ORDINATES. 



Tablb IX. — Co-ordinatet for projeetioti ofm 

[DerlTMI(iaorMUa«ipUliudlnHetl<iii(t); ueot table 



Snalefthm- 
tiaed OD [BgB Sa.} 



ft 



lib 



(8B7) 



FORMULAS AND TABLES. 
TiBLB JX. — Co-ordinateii /or projeelian of mapi. Scale siiitf 



•i 


1 








^ 


Sf IffllJ^. 


"'lIZ*'' 


Ti-longl- Wlongi- lU'lougl-'lO'lDUgt- 

tuda. 1 na«. tu>i,.. tD,!,^, 


<,Vi-l 1*«UbL 


36 

4T l» 

46 

48 00 

a 

U DO 


23! ass 


ImJ 


oa7 

(KU 

OSS 
liM 

OM 


/iio4m. 
4! lil 

4.I2T 

4!ios 

4.IUI 

4:073 

4. OH 

4. MS 

4! CM 

ton 

a! 999 

3:9T4 
3. 051 

a! 919 
3.B43 

a! 892 
aiseo 

3! 848 
3: 835 

3! 809 
3.tl02 

3.711 


Bins 
Blow 


8,278 
8.258 

s'.aoe 

»:m 

a! 084 

a.DT2 

i-i 

ij.022 
5!e9§ 

7!9-m 

t!8«) 
t!7T1 

t!t33 

7^708 
7.896 

7.(*2 
7: CIS 


Jnd 


833 

303 
287 

IM 
IW 
106 
'(DO 

•IA9 

794 

603 
44a 


I~Jr>i. 
2! 399 

II 

ia.308 
2.200 
2.271 

lilioa 

as 

2! 089 
2.070 

IE 


1 


^ 


40° 


11 

10' 
111 


a 






.(».M .«» 




2.036 








"" 


n'.iot 


■ 


024 
0»l 

mi 

003 

g»B 

BBS 

mo 

BM 
966 

nsa 

862 

927 
991 

m2 
ses 

SB6 


1 


!aa2 

.005 
.008 











saiw 


11 


470 


48° 






ai 


'.008 


!005 






„.,„ »' 


S.S3I 


11.070 
l!.5« 

I !46e 
!a49 

1.330 


IS 




49" 




2i 
13* 


0.001 
.002 




Hi:::::" 


2a. U2 
ag.ieo 




1 49" 


«° 


a' 

Tt 

is' 


O.Wtt 


0.001 

.003 
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Table X. — Co-ordinatea foi 



IH^ecHon of maps. SeaU rviwv 

Mini (S) us^of Lalk i'iplaiDedAnjiAf^22.] 



1 








A..i^ofd« 


eloped lamllel. 






ii 


1I3 


V lOD- 


E' lon- 


3' lon- 


♦■llltl- 


B' Ion. 


«■ lon- 


r lon- 


B' ion- 


J-lon- 


10- lod- 


ill 


gltmie. 


gltnde. 


gltDde. 


gltude. 


eLtods. 


gitude. 


gitude. 


gltude. 


gltBde. 




.3- 


F" 




I^ 


1^ 


7«*«. 


J.uj*™. 


Z,d,«. 


"/^ 


/«*«. 


iwA«. 


I^«. 


/hcAh. 




/m'.n. 


isoa 








































:«35 


:726 




















.883 




















I 


:«o 


'1! 


'!! 


:3S8 


:«§ 


iral 


,625 


™ 


.sot 


™ 






003 

ooe 

OOB 






































'.^ 


















ma 








1965 


















1 










siase 


10.441 










30.881 




















































u 


IWT 


'n 


'.m 


;i*f 


;1S 


:^ 


:fl07 


:ii»3 


■S 


:8a9 

,868 






.osa 








.432 










.864 




20 


2! DBS 


4! 170 


fi'aS 


b'mi 


.431 


1^511 


:gu3 


,.i 


is'?™ 


.801 




21 


.086 


.170 


.2SS 


.3*0 


.4M 


.K» 


.sg4 


.080 


.765 


.849 




,ffl 


















!762 






E3 


















.769 






H 


!o§4 






















2S 




iisa 


!ki 


'.m 


!41B 


!602 


:6a7 


:b7i 


:766 


'.B38 




^ 


•MS 


:1« 


*2M 


'SM 


■4I6 


:499 


.68» 


'sot 


.763 


.836 
.832 




2K 






!e49 


















29 


2^m 


4:1^ 




t.:iJ 


10: Jl^ 


12:^ 


14.077 


io:S^9 


ia:74S 


20- m 




























az 


!0S2 






















33 




.XM 












.351 
















-Sis 










.731 
























.728 






36 


.081 


,ie2 


.242 


.323 


.403 


.m 


.664 


.645 


.7aB 


.807 




3T 












.48a 




!g43 








ss 






:»a 
























.139 




















slere 




e.asa 








i4:«£G 










« 


li 


1 


.257 
'.SSB 


iale 


:^ 


:«2 


i 


^ :^ 


:7io 


:789 




4^ 


:0T8 


:i66 


'.IM 


Isis 


:389 


:4a[i 


:5*a 


!bi5 


1702 


:7S1 


. 


-^ 


















.622 


.m 


.778 


i 










'.Hi 
















~s 
.3,3 












!no6 














a9 


w 


i077 


4:iM 


K.S^iV 


silw 


id: 383 


12:460 


itie 


ifllow 


.13. S 


5a,:™ 


































i,Efc«. 


B2 


iore 


'm 


.2ca 


■^ 


.382 
.3G0 


'4BT 


■^ 


:eau 


*M4 


,763 








































Ifcffl 










:804 












M 


.078 


.151 




.399 


.SIS 


.4S0 


.B23 


.603 


■™ 


:762 




I 


472 


" 


■1 


:| 


iill 










:i 


■i 


M 




I 


350 


m 


2:074 


4! 4S 


«:s»i 


a: Mo 


10:3M 


ii'iia 


14:617 


16:690 


ib:w4 




10 


22 


944 
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FORMULAS AND TABLES. 



[Bxnu.. 60. 



Table X,^—C<hordinate$ for projection of maps. 8oaU jy\tis* 

[Berivlktion of table explained in sectidn (6); use of table explained on page 22.} 



ititude of 
Mtrallel. 


AbBciBBas of developed parallel. 




ifl 


1' lon- 


2' lon- 


3' lon- 


4^ lon- 


6' lon- 


6' lon- 


r lon- 


8' lon- 


9' lon- 


lO' lon- 


►J"" 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


3-s 


o^ 


o / 


Jneh«fl. 


InAei. 


Inches. 


Inchea. 


Inohu. 


huhet. 


Incku. 


JMciie», 


JMciie», 


Inchet. 


/ 


Indhtft. 


26 00 


2.074 


4.148 


6.221 


8.296 


10.369 


12.443 


14.617 


16.690 


18.664 


20.738 


1 


0.000 


1 


.074 


.148 


.220 


.294 


.368 


.441 


.616 


.688 


.661 


.736 


2 


.000 


2 


.074 


.147 


.219 


.292 


.366 


.439 


.513 


.686 


.658 


.732 


3 


.001 


3 


.073 


.147 


.218 


.291 


.366 


.438 


.511 


.583 


.656 


.729 


•4 


.002 


4 


.073 


.146 


.217 


.290 


.363 


.436 


.609 


.581 


.663 


.726 


5 


.003 


6 


.073 


.146 


.216 


.289 


.362 


.434 


.606 


.678 


.660 


.723 


6 
7 


.006 
.006 


6 


.073 


.146 


.216 


.288 


.3fiO 


.432 


.604 


.676 


.648 


.720 


8 


.008 


7 


.072 


.146 


.214 


.286 


.359 


.430 


.502 


.673 


.646 


.717 


9 


.OU 


8 


.072 


.144 


.213 


.286 


.357 


.429 


.600 


.671 


.642 


.714 


10 


.013 


9 
10 


.072 
2.071 


.143 
4.142 


.213 
6.212 


.284 
8.283 


.356 
10.354 


.427 
12.426 


.498 
14.496 


.568 
16.666 


.640 
18.637 


.711 
20.708 










11 


.071 


.142 


.211 


.282 


.362 


.423 


.494 


.663 


.634 


.705 






12 


.on 


.141 


.210 


.280 


.351 


.421 


.492 


.660 


.631 


.702 






13 


.070 


.141 


.209 


.279 


.349 


.420 


.490 


.558 


.629 


.699 






14 


.070 


.140 


.208 


.278 


.348 


.418 


.487 


.666 


.626 


.696 






15 


.070 


.139 


.207 


.277 


.346 


.416 


.486 


.553 


.623 


.693 






16 


.069 


.139 


.206 


.275 


.345 


.415 


.483 


.551 


.621 


.690 






17 


.069 


.138 


.205 


.274 


.343 


.413 


.481 


.549 


.618 


.687 






18 


.069 


.138 


.204 


.273 


.342 


.411 


.479 


.546 


.615 


.684 






19 


.068 


.137 


.203 


.272 


.840 


.409 


.477 


.544 


.612 


.681 






20 


i.068 


4.136 


6.203 


8.271 


ia389 


12.407 


14.475 


16.642 


18.610 


20.678 






21 


.068 


.136 


.202 


.270 


.337 


.406 


.473 


.640 


.607 


.676 






22 


.068 


.135 


.201 


.968 


.330 


.403 


.471 


.537 


.604 


.672 






23 


.067 


.135 


.200 


.267 


.335 


.402 


.469 


.535 


.602 


.669 






24 


.067 


.134 


.199 


.2fir. 


. 3'>'. 


.400 


.466 


.632 


.599 


.666 






26 


.067 


.133 


.199 


.205 


.332 


.398 


.464 


.630 


.696 


.663 






26 


.066 


.132 


.198 


.264 


.330 


.397 


.462 


.527 


.593 


.660 






27 


.066 


.132 


.197 


.263 


.329 


.396 


.460 


.625 


.591 


.657 






28 


.066 


.131 


.196 


.262 


.327 


.393 


.458 


.522 


.688 


.654 






29 


.066 


.131 


.196 


.860 


.326 


.391 


.456 


.520 


.585 


.661 






30 


2.066 


4.130 


6.194 


8.869 


10.324 


12.389 


14.454 


16.518 


18.683 


20.648 






31 


.066 


.130 


.193 


.258 


.323 


.887 


.452 


.516 


.580 


.645 






32 


.066 


.129 


.192 


. •? ".7 


.321 


.385 


.450 


.613 


.577 


.642 






33 


.064 


.128 


.191 


.266 


.320 


.384 


.448 


.611 


.676 


.639 






34 


.064 


.128 


.190 


.264 


.318 


.382 


.446 


.609 


.672 


.636 






36 


.064 


.127 


.189 


.253 


.317 


.380 


.443 


.506 


.669 


.633 






36 


.063 


.127 


.188 


.252 


.315 


.379 


.441 


.604 


.667 


.630 






37 


.063 


.126 


.187 


.251 


.314 


.377 


.439 


.601 


.664 


.627 






38 


.063 


.126 


.187 


.250 


.312 


.375 


.437 


.499 


.661 


.624 






39 


.062 


.125 


.186 


.248 


.311 


.373 


.435 


.496 


.559 


.621 






40 


2.062 


4.124 


6.185 


8.247 


10.309 


12.371 


14.433 


16.494 


18.656 


20. 618 






41 


.062 


.124 


.184 


.246 


.308 


.369 


.431 


.492 


.553 


.616 






42 


.062 


.123 


.183 


.246 


.306 


.367 


.429 


.489 


.550 


.612 






43 


.061 


.123 


.182 


.544 


.305 


.366 


.427 


.487 


.548 


.609 






44 

46 


.061 
.061 


.122 
.121 


.181 
.180 


.242 
.241 


.303 
.302 


.364 
.362 


.426 
.423 


.481 


.646 
.542 


.606 
.603 








11 






















/ 


l'3 


46 


.060 


.120 


.179 


.240 


.300 


.360 


.421 


.479 


.640 


.600 


^t 


47 


.060 


.120 


.178 


.239 


.299 


.358 


.418 


.477 


.637 


.597 


'^^ 


SI 


48 


.060 


.119 


.177 


.238 


.297 


.357 


.416 


.476 


.534 


.694 


Sa 




49 
60 


.059 
2.059 


.119 
4.118 


.177 
6.176 


.236 
8.236 


.296 
10.294 


.356 
12.353 


.414 
14.412 


.472 
16.470 


.632 
18.529 


.591 
20. 588 


















• 


• 












IwHyn, 


51 


.059 


.118 


.175 


.234 


.293 


.351 


.410 


.468 


.626 


.585 


. 1 




62 


.059 


.117 


.174 


.233 


.291 


.349 


.408 


.466 


.524 


.582 


1 


2.296 


53 


.068 


.117 


.173 


.232 


.290 


.348 


.406 


.463 


.621 


.579 


2 


4.690 


54 


.058 


.116 


.173 


.231 


.288 


.346 


.404 


.461 


.519 


.676 


3 


6.884 


55 


.058 


.115 


.172 


.230 


.287 


.346 


.402 


.459 


.516 


.573 


4 
6 


9.179 
11. 474 


66 


.057 


.115 


.171 


.229 


.285 


.343 


.399 


.457 


.514 


.670 


6 


13. 769 


67 


.057 


.114 


.170 


.228 


.284 


.341 


.397 


.454 


.511 


.667 


7 


16.064 


68 


.057 


.113 


.170 


.227 


.282 


.339 


.395 


.452 


.508 


.564 


8 


18.368 


69 


.056 


.113 


.168 


.226 


.281 


.337 


.393 


.449 


.506 


.561 


9 


20.663 


60 


2.056 


4.112 


6.168 


8.224 


10.280 


12.335 


14.391 


16.447 


18.603 


20.559 


10 


22.948 
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Table X. — Co-ordinates for projection of maps. Scale TrdjiT* 

[Derivation of table explained in section (5); use of table explained on page 22.] 



^titude of 
axalleL 


AbeciBsas of developtMi parallel. 


Longitude 
interval. 


Sinates of 

sveloped 

Murallel. 


r lon- 


2' lon- 


3' lon- 


4^ lon- 


5' lon- 


6' lon- 


r lon- 


8'' lon- 


9' lon- 


W lon- 


3* 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


(§•3^ 




JB%ohM. 


Inches. 


Inches. 


Inches. 


Inches. 


Inches. 


Inches. 


IntAes. 


InchM. 


Inches. 


/ 


hutkee. 


o / 










• 












1 


0.000 


27 00 


2.066 


4.112 


6.168 


8.224 


10.280 


12.335 


14.391 


16.447 


18.603 


20.559 


2 


.000 


1 


.066 


.112 


.167 


.223 


.278 


.333 


.389 


.446 


.500 


.666 


3 


.001 


2 


.066 


.111 


.166 


.222 


.277 


.331 


.387 


.442 


.497 


.653 


4 


.002 


3 


,066 


.111 


.166 


.220 


.275 


.330 


.386 


.440 


.496 


.550 


6 


.008 


4 


.065 


.110 


.164 


.219 


.274 


.328 


.383 


.437 


.492 


.547 


6 


.006 


5 


.066 


.109 


.163 


.218 


.272 

• 


.326 


.381 


.436 


.489 


.644 


.7 
8 


.007 
.009 


6 


.064 


.109 


.162 


.216 


.271 


.326 


.379 


.432 


.487 


.541 


9 


.011 


7 


.064 


.108 


.161 


.216 


.269 


.323 


.377 


.430 


.484 


.538 


10 


.013 


8 
9 


.064 
.053 


.107 
.107 


.160 
.159 


.214 
.213 


.267 
.265 


.321 
.319 


.376 
.373 


.427 
.426 


.481 
.478 


.536 
.632 










10 


2.053 


4.106 


6.168 


8.211 


10.264 


12.317 


14.370 


16.422 


18.476 


20.628 






11 


.053 


.106 


.157 


.210 


.262 


.316 


.368 


.420 


.472 


.625 






12 


.053 


.106 


.156 


.209 


.261 


.314 


.366 


.417 


.469 


.622 






13 


.062 


:104 


.155 


.207 


.259 


.312 


.364 


.416 


.467 


.519 






14 


.052 


.104 


.154 


.206 


.268 


.311 


.362 


.412 


.464 


.616 






16 


.052 


.103 


.163 


.205 


.256 


.309 


.359 


.410 


.461 


.613 






16 


.051 


.102 


.162 


.204 


.266 


.307 


.357 


.407 


.458 


.610 






17 


.051 


.101 


.161 


.202 


.254 


.305 


.365 


.406 


.466 


.507 






18 


.061 


.101 


.160 


.201 


.262 


.303 


.363 


.403 


.463 


.604 




« 


19 


.050 


.100 


.160 


.200 


.250 


.300 


.351 


.400 


.460 


.501 






20 


2.050 


4.099 


6.149 


8.199 


10.248 


12.298 


14.348 


16.398 


18.447 


20.497 






21 


.050 


.099 


.148 


.198 


.247 


.296 


.346 


.395 


.444 


.494 






22 


.050 


.098 


.147 


.196 


.245 


.295 


m Orrfr 


.393 


.442 


.491 






23 


.049 


.098 


.146 


.196 


.244 


.293 


.341 


.390 


.439 


.488 






24 


.049 


.097 


.146 


.194 


.242 


.291 


.339 


.388 


.436 


.486 






26 


.049 


.096 


.144 


.192 


.241 


.289 


^337 


.385 


.43a 


.482 






26 


.048 


.096 


.143 


.191 


.239 


.288 


.336 


.383 


.430 


.479 






27 


.048 


.096 


.142 


.189 


• .238 


.286 


.332 


.380 


.428 


.476 






28 


.048 


.094 


.141 


.188 


.236 


.284 


.330 


.378 


.425 


.473 






29 


.047 


.094 


.141 


.187 


.236 


.282 


.328 


.376 


.422 


.469 






30 


2.047 


4i093 


6.140 


8.186 


10.233 


12.280 


14.326 


16.373 


18.419 


20.466 






31 


.047 


.093 


.139 


.186 


.232 


.278 


.324 


.370 


.416 


.463 






32 


.046 


.092 


.138 


.184 


.230 


.276 


.322 


.368 


.413 


.460 






33 


.046 


.091 


.137 


.182 


.229 


.274 


.319 


.366 


.411 


.457 






34 


.046 


.091 


.136 


.181 


.228 


.272 


.317 


.363 


.408 


.464 






86 


.045 


.090 


.135 


.180 


.226 


.271, 


.315 


.360 


.405 


.461 






36 


.046 


.089 


.134 


".178 


.29/> 


.269 


.313 


.358 


.402 


.448 






37 


.044 


.089 


.133 


.177 


.224 


.267 


.310 


.356 


.400 


.446 






38 


.044 


.088 


.132 


.176 


.222 


.266 


.308 


.363 


.397 


.442 






39 


.044 


.088 


.131 


.175 


.220 


.203 


.306 


.350 


.394 


.438 






40 


2.043 


4.087 


6.130 


8.174 


10.217 


12.261 


14.304 


16.348 


18.391 


20.436 






41 


.043 


.087 


.129 


.173 


.216 


.269 


.302 


.346 


.388 


.432 






42 


.043 


.086 


.128 


.172 


.214 


.257 


.300 


.343 


.386 


.429 






43 
44 


.042 


.086 


.127 


.170 

4 /^/\ 


.213 


.256 


.298 


.340 


.383 
.380 


.426 
.423 






.Oi2 


.085 


.126 


.169 


.211 


.254 


.296 


.338 






46 


.042 


.084 


.126 


.168 


.210 


.252 


.294 


.336 


.378 


.420 




"S . 
























•S-a 




46 


.041 


.064 


.124 


.166 


.208 


.250 


.292 


.333 


.375 


.417 


nt 


•2 2 


47 


.041 


.063 


.123 


.166 


.207 


.248 


.290 


.330 


.372 


.414 






48 


.041 


.082 


.122 


.164 


.205 


.246 


.287 


.328 


.369 


.411 


&a 




49 


.040 


.082 


.122 


.163 


.204 


.244 


.286 


.325 


.367 


.407 


^^ ^f^ 


60 
61 


2.040 
.040 


4.081 
.081 


6.121 
.120 


8.162 
.161 


10.202 
.201 


12.242 
.240 


14.283 
.281 


16.323 
.320 


18.364 
.361 


20.404 
.401 






/ 


Inches. 


62 


.040 


.080 


.119 


.160 


.199 


.238 


.279 


.318 


.359 


.398 


1 


2.295 


63 


.039 


.079 


.118 


.158 


.198 


.237 


.277 


.315 


.366 


.396 


2 


4.590 


64 


.039 


.079 


.117 


.167 


.196 


.236 


.275 


.313 


.364 


.392 


3 


6.886 


66 


.039 


.078 


.116 


.166 


.196 


.233 


.272 


.311 


.361 


.389 


4 
5 


9.180 
11.476 


66 


.038 


.077 


.115 


.154 


.193 


.231 


.270 


.308 


.348 


.386 


6 


13.771 


67 


.038 


.077 


.114 


.153 


.192 


.230 


.268 


.306 


.346 


.383 


7 


16.066 


68 


.038 


.076 


.113 


.152 


.190 


.228 


.266 


.303 


.342 


.380 


8 


18.361 


69 


.037 


.075 


.113 


.161 


.189 


.226 


-264 


.301 


.340 


.377 


9 


20.666 


60 


2.037 


4.075 


6.112 

1 


8.150 


1 10.187 


12.224 


14.262 

• 


16.299 


18.337 


20.374 


10 


22.951 
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Table X. — Co-ordinates for projection of maps. Scale 31 J^tt. 

[DeriyatioD of table explained in section (6); use of table explained on page 22.] 



9% 








Abacinas of developed parallel. 








•§_• 


tea of 

>ped 

lei. 


Latitnd 

parall 


1' lon- 


2' lon- 


3' lon- 


4' lon- 


5' lon- 


6' lon- 


7' lon- 


8' lon- 


9' lon- 


W lon- 


3-a 




gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


!'=• 




Inches. 


Inches. 


Inches. 


Inches. 


huihes. 


Inches. 


Inches. 


Inches. 


Inches. 


Ltches. 


/ 


Ltches. 


/ 






















1 


0.000 


28 00 


2.037 


4.075 


6.112 


8.150 


10.187 


12.224 


14.262 


16.299 


18.3.37 


20.374 


2 


.000 


1 


.037 


.074 


.111 


.149 


.186 


.222 


.269 


.297 


.334 


.371 


3 


.001 


2 


.037 


.073 


.110 


.148 


.184 


.220 


.267 


.294 


.331 


.368 


4 


.002 


3 


.036 


.073 


.109 


.146 


.183 


.218 


.255 


.292 


.328 


.366 


5 


.003 


4 


.036 


.07a 


.1Q8 


.146 


.181 


.216 


.252 


.289 


.325 


.363 


6 


.005 


5 


.036 


.071 


.108 


.144 


.180 


.214 


.260 


.287 


.322 


.360 


7 
8 


.007 
.009 


6 


.035 


.070 


.107 


.142 


.178 


.212 


.247 


.284 


.319 


.366 


9 


.011 


7 


.036 


.070 


.106 


.141 


.177 


.210 


.245 


.282 


.316 


.362 


10 


.014 


8 


.035 


.069 


.106 


.139 


.176 


.208 


.243 


.279 


.313 


.349 






9 


.034 


.068 


.104 


.138 


.173 


.206 


.241 


.277 


.310 


.346 






10 


2.034 


4.068 


e.l03 


8.137 


10.171 


12.206 


14.239 


16.274 


18.308 


20.342 






11 


.034 


.067 


.102 


.136 


.170 


.203 


.237 


.272 


.305 


.339 






12 


.034 


.067 


.101 


.134 


.168 


.201 


.234 


.269 


.302 


.336 






13 


.033 


.066 


.100 


.133 


.167 


.199 


.232 


.267 


.299 


.332 






14 


.033 


.065 


.009 


.132 


.166 


.197 


.230 


.264 


.296 


.329 






15 


.033 


.066 


.098 


.130 


.164 


.195 


.228 


.262 


.293 


.326 






16 


.032 


.064 


.097 


.129 


.162 


.193 


.226 


.269 


.290 


.322 






17 


.032 


.064 


.096 


.128 


.161 


.191 


.223 


.267 


.287 


.319 






-18 


.032 


.063 


.095 


.127 


.159 


.189 


.221 


.254 


.284 


.316 






19 


.031 


.063 


.094 


.126 


.157 


.187 


.219 


.251 


.281 


.313 






20 


2.031 


4.062 


6.093 


8.124 


10. 165 


12.186 


14.217 


16.248 


18.279 


20.310 






21 


.031 


.062 


.092 


.123 


.154 


.184 


.216 


.246 


.276 


.307 






22 


.031 


.061 


.091 


.122 


.162 


.182 


.212 


.243 


.273 


.304 






23 


.030 


.061 


.090 


.120 


.161 


.180 


.210 


.241 


.270 


.300 






24 


.030 


.060 


.089 


.118 


.149 


.178 


.208 


.239 


.267 


.297 






25 


.030 


.060 


.088 


.117 


.148 

• 


.176 


.206 


.236 


.264 


.294 






26 


.029 


.059 


.087 


.116 


.146 


.174 


.203 


.233 


.261 


.291 






27 


.029 


.058 


.086 


.115 


.146 


.172 


.201 


.230 


.258 


.287 






28 


.029 


.058 


.086 


ai3 


.143 


.170 


.199 


.228 


.265 


.284 






29 


.028 


.057 


.084 


.112 


.141 


.168 


.197 


.226 


.252 


.281 






30 


2.028 


4.066 


6.083 


8.111 


10.139 


12.167 


14. 195 


16.222 


18.260 


20.278 






31 


.028 


.056 


.082 


.110 


.138 


.166 


.193 


.220 


.247 


.275 






32 


.028 


.056 


.081 


.108 


.136 


.163 


.190 


.217 


.244 


.272 






33 


.027 


.054 


.080 


.107 


.136 


.161 


.188 


.216 


.241 


.269 






34 


.027 


.054 


.079 


.106 


.133 


.169 


.186 


.212 


.238 


.265 






35 


.027 


.063 


.079 


.104 


.132 


.167 


.183 


.210 


.235 


.262 






36 


.026 


.053 


.078 


.103 


.130 


.156 


.181 


.207 


.232 


.259 






37 


.026 


.052 


.077 


.102 


.128 


.153 


.179 


.205 


.229 


.256 






38 


.026 


.051 


.076 


.100 


.127 


.151 


.176 


.202 


.226 


.253 






39 


.025 


.060 


.076 


.099 


.125 


.119 


.174 


.199 


.223 


.249 






40 


2.025 


4.049 


6.074« 


8.098 


10. 123 


12. 147 


14. 172 


16. 197 


18.221 


20. 246 






41 


.025 


.049 


.073 


.097 


.121 


.145 


.170 


.194 


.218 


.243 






42 


.025 


.048 


.072 


.096 


.120 


.143 


.168 


.192 


.215 


.240 






43 


.024 


.048 


.071 


.094 


.118 


.141 


.166 


.189 


.212 


.236 






44 
45 


.024 
.024 


.047 
.046 


.070 
.069 


.093 
.092 


.117 
.116 


.139 
.137 


.164 

.162 


.187 
.184 


.209 
.206 


.233 
.230 






ffi . 


« ^ 


46 


.023 


.046 


.068 


.090 


.114 


.136 


.159 


.182 


.203 


.626 


5 > 





47 


.023 


.045 


.067 


.089 


.113 


.133 


.167 


.179 


.200 


.223 


II 


•C-2 

©.2 


48 


.022 


.044 


.066 


.088 


.111 


.131 


.166 


.176 


.197 


.220 


49 


.022 


.044 


.066 


.087 


.109 


.129 


.163 


.174 


.195 


.217 


a-a 


50 
61 


2.021 
.021 


4.043 
.043 


6.064 
.063 


8.086 
.084 


10.107 
.106 


12.128 
.126 


14.160 
.148 


16.171 
.169 


18.193 
.190 


20.214 
.211 






/ 


Inches. 


52 


.021 


.042 


.062 


.083 


.104 


.126 


.146 


.166 


.187 


.208 


1 


2.295 


53 


.020 


.042 


.061 


.082 


.103 


.123 


.143 


.164 


.186 


■ .205 


2 


4.591 


54 


.020 


.041 


.060 


.080 


.101 


.121 


.141 


.161 


.182 


.202 


3 


6.886 


55 


.020 


.040 


.069 


.079 


.100 


.119 


.139 


.169 


.179 


.199 


4 
5 


9.182 
11.477 


56 


.019 


.040 


.058 


.078 


.098 


.117 


.137 


.166 


.176 


.196 


6 


13.772 


67 


.019 


.039 


^ .058 


.076 


.097 


.116 


.134 


.164 


.173 


.193 


7 


16.068 


58 


.019 


.038 


.057 


.076 


.095 


.113 


.132 


.151 


.170 


.190 


8 


18.363 


59 


.018 


.038 


.066 


.074 


.093 


.111 


.130 


.149 


.1G7 


.187 


9 


20.659 


60 


2.018 


4.037 


6.065 


8.073 


10.091 

a 


12. 110 


14. 128 


16.146 


18. ie5 


20. 183 


10 


22.954. 
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Table X. — Co-ordinates for projection of maps. Scale ^r^U' 

[Derivation of table explained in suction (5); use of table explained on page 22.] 



Latitude of 
parallel. 


Abscissas of developed parallel. 


Longitude 
interval. 


Ordinates of 
developed 
parallel. 


1' lon- 


2' lon- 


3' lon- 


4' lon- 


5' lon- 


6' lon- 


r lon- 


8' lon- 


y lon- 


10' lon- 


gitade. 


gitude. 


gitude. 
Inches. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


o / 


htehea. 


In«hes. 


Inches. 


Inches. 


Inches. 


Inches. 


Inches. 


Inches. 


Inches. 


/ 


Inches. 


2900 


2.018 


4.037 


6.055 


8.073 


10.091 


12.110 


14. 128 


16. 146 


18.165 


20.183 


1 


0.000 


1 


.018 


.037 


.054 


.072 


.090 


.108 


.126 


.144 


.162 


.180 


2 


.001 


2 


.018 


.036 


.053 


.071 


.088 


.106 


.123 


.141 


.159 


.177 


3 


.001 


3 


.017 


.036 


.052 


.069 


.087 


.104 


.121 


.139 


.156 


.173 


4 


.002 


4 


.017 


.035 


.051 


.068 


.085 


.102 


.118 


.136 


.153 


.170 


5 


.004 


6 


.017 


.a35 


.a50 


.066 


.084 


.100 


.115 


.134 


.150 


.167 


6 

7 


.005 
.007 


6 


.016 


.034 


.049 


.065 


.082 


.098 


.113 


.131 


.147 


.164 


8 


.009 


7 


.016 


.033 


.048 


.064 


.081 


.096 


.110 


.129 


.144 


.161 


9 


.011 


8 


.016 


.032 


.047 


.062 


.079 


.094 


.108 


.126 


.141 


.157 


10 


.014 


9 

10 


.015 
2.016 


.031 
4.030 


.046 
6.045 


.061 
8.000 


.077 
10. 075 


.092 
12.090 


.106 
14.105 


.123 
16.120 


.138 
18.135 


.154 
20. 150 










11 


.016 


.030 


.044 


.058 


.074 


.088 


.103 


.118 


.132 


.147 






12 


.015 


.029 


.043 


.057 


.072 


.086 


.100 


.115 


.129 


.144 






13 


.014 


.028 


.042 


.056 


.071 


.084 


.098 


.113 


.126 


.140 






14 


.014 


.028 


.041 


.054 


.069 


.082 


.095 


.110 


.123 


.137 






16 


.014 


.027 


.040 


.053 


.067 


.080 


.092 


.108 


.120 


.134 






16 


.013 


.026 


.039 


.052 


.066 


.078 


.090 


.105 


.117 


.130 






17 


.013 


.026 


.038 


.050 


.064 


.076 


.087 


.102 


.114 


.127 






18 


.013 


.025 


.037 


.049 


.062 


.074 


.085 


.100 


.111 


.124 






19 


.012 


.024 


.036 


.048 


.060 


.072 


.084 


.097 


.108 


.120 






20 


2.012 


4.023 


6.035 


8.047 


10.058 


12.070 


14.082 


16.094 


18. 105 


20. 117 






21 


.012 


.023 


.034 


.045 


.057 


.Ot)8 


.079 


.002 


.102 


.114 






22 


.Oil 


.022 


.033 


.044 


.055 


.066 


.077 


. OSO 


.099 


.110 






23 


.011 


.022 


.032 


.043 


.054 


.064 


.074 


.086 


.096 


.107 




1 


24 


.011 


.021 


.031 


.041 


.052 


.062 


.072 


.084 


.093 


.104 




1 


25 


.010 


• .020 


.030 


.040 


.050 


.000 


.069 


.081 


.090 


.100 




1 

i 

1 


26 


.010 


.019 


.029 


.039 


.049 


.058 


.067 


.070 


.087 


.097 






27 


.010 


.019 


.028 


.037 


.047 


.056 


.065 


.076 


.084 


.094 






28 


.009 


.018 


.027 


.036 


.045 


.054 


.063 


.073 


.081 


.090 






29 


.009 


.018 


.026 


.035 


.044 


.052 


.060 


.070 


.078 


.087 




' 


30 


2.008 


4.017 


6.025 


8.034 


10.042 


12.050 


14. 058 


16. 067 


18. 076 


20.084 






31 


, .008 


.017 


.024 


.032 


.041 


.048 


.056 


.065 


.073 


.081 






32 


.008 


.016 


.023 


.031 


.039 


.046 


.053 


.002 


.070 


.077 






33 


.007 


.016 


.022 


.030 


.037 


.044 


.051 


. 0(10 


.007 


.071 






34 


.007 


.015 


.021 


.028 


.036 


.042 


.(V19 


.058 


.00-1 


.071 




1 


35 


.007 


.014 


.020 


.027 


.034 


.•040 


.047 


.055 


.061 


.007 




' 


36 


.006 


.014 


.019 


.026 


.033 


.038 


.044 


.053 


.058 


.064 




i 


37 


.006 


.013 


.018 


.024 


.031 


.036 


.042 


.050 


.055 


.001 




1 


38 


.UU6 


.012 


.017 


.023 


.029 


.035 


.040 


.047 


.052 


.058 






39 


.006 


.011 


.016 


.021 


.027 


.033 


.038 


.044 


.049 


.054 






40 


2.005 


4.010 


0.015 


8.020 


10.025 


12.031 


14. 030 


16.041 


• 18.040 


20.051 






41 


.006 


.010 


.014 


.019 


.023 


.029 


.033 


.a39 


.043 


.048 






42 
43 


.005 
.004 


.009 
.009 


.013 
.012 


.017 
.016 


.022 
.020 


.027 
.025 


.031 
.029 


.036 
.033 


.040 
.037 


.044 
.041 










44 


.004 


.008 


.011 


.015 


.019 


.023 


.027 


.031 


.034 


.038 




^^ 


45 


.004 


.008 


.010 


.013 


.018 


.021 


.024 


.028 


.031 


.034 


p4 2T 


eS aj 




46 


.003 


.007 


.009 


.012 


.016 


.019 


.022 


.026 


.028 


.031 


+3 ® 


11 


47 


.003 


.006 


.008 


.011 


.014 


.017 


.020 


.023 


.025 


.028 


H?5 


ll 


48 


.003 


.005 


.007 


.010 


.012 


.015 


.017 


.020 


.022 


.024 


^-^ 


49 
50 


.002 
2.002 


.005 
4.004 


.006 
6.006 


.009 
8.007 


.011 
10.009 


.013 
12.011 


.015 
14.013 


.017 
16.014 


.019 
18.016 


.021 
20.018 


































Inches. 


51 


.002 


.004 


.004 


.006 


.007 


.009 


.010 


.012 


.013 


.014 


/ 




52 


.002 


.003 


.003 


.005 


.006 


.007 


.008 


.009 


.010 


.010 


1 


2.296 


53 


.001 


.002 


.002 


.003 


.004 


.005 


.006 


.007 


.007 


.007 


2 


4.592 


54 


.001 


.002 


.001 


.002 


.003 


.003 


.003 


.(504 


.004 


.004 


3 


6.887 


56 


.001 


.001 


.000 


.001 


.001 


.001 


.001 


.002 


.001 


.001 


4 
5 


9.183 
11.479 


56 


.000 


.001 


"5.999 


7.999 


9.999 


11.999 


13.999 


15. 999 


17.998 


19.997 


6 


13.775 


67 


.000 


.000 


.998 


.998 


.998 


.997 


.996 


.997 


.995 


.994 


7 


16.071 


68 


.000 


3.999 


.997 


.997 


.996 


.995 


.993 


.994 


.992 


.991 


8 


18.366 


59 


1.999 


3.998 


.990 


.995 


.994 


.993 


.991 


.991 


.989 


.988 


9 


20. 662 


60 


1.999 


3.997 


5.995 


7.994 


9.992 


11.991 


13. 989 


15.988 


17. 986 


19.986 


10 


22. 958 
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Table X. — Co-ordinates for projection of maps. Scale -rrhsV' 
[DeriTation of table explained in section (5); nt»e of table explained on page 22.] 



Latitude of 
parallel. 








Abeciaaae of developed parallel. 








Longitude ; 

Interral. 

1 




1' lon- 


2' lon- 


3' lon- 


4' lon- 


6' lon- 


e' lon- 


V lon- 


8' lon- 


y lon- 


lO' lon- 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


!•§ 


o / 


Inches. 


Inches. 


Inches. 


Inches. 


Inches. 


Inches. 


Incites. 


Inches. 


Inches. 


Inches. 


/ 


hughes. 


3000 


1.999 


3.997 


5.995 


7.994 


9.992 


11. 991 


13.989 


16.988 


17.986 


19.986 


1 


0.000 


1 


.999 


.996 


.994 


.993 


.990 


.989 


.987 


.986 


.983 


.982 


2 


.001 


2 


.998 


.995 


.993 


.991 


.989 


.987 


.985 


.982 


.980 


.978 


3 


.001 


3 


.998 


.995 


.99i 


.990 


.987 


.985 


.982 


.980 


.977 


.976 


4 


.002 


4 


.997 


.994 


.991 


.988 


.985 


.983 


.980 


.977 


.974 


.971 


6 


.004 


6 


.997 


.993 


.990 


.987 


.984 


.981 


.978 


.974 


.971 


.968 


6 
7 


.006 
.007 


6 


.996 


.992 


.989 


.985 


.982 


.979 


.975 


.972 


.968 


.966 


8 


.009 


7 


.996 


.992 


.988 


.984 


.981 


.977 


.973 


.969 


.965 


.961 


9 


.012 


8 


.996 


.991 


.987 


.983 


.979 


.976 


.970 


. 966 


.962 


.968 


10 


.014 


9 
10 


.996 


.991 


.986 


.981 


.977 


.973 


.968 


.964 


.969 

4 tv ^\m ^\ 


.954 






1.996 


3.990 


5.985 


7.980 


9.975 


11.971 


13.966 


16. 961 


17.966 


19.961 






11 


.996 


.989 


.984 


.978 


.974 


.969 


.963 


.959 


.953 


Qifi 






12 


.994 


.989 


.983 


.977 


.972 


.967 


.961 


.966 


.950 


. «744 






13 


. mrfe 


.988 


.982 


.976 


.970 


.966 


.958 


.964 


.947 


.941 






14 


.994 


.987 


.981 


.974 


.969 


.963 


.956 


.951 


.944 


.938 






15 


.994 


.986 


.980 


.973 


.967 


.961 


.953 


.949 


.941 


.934 






16 


.993 


.986 


.979 


.971 


.965 


.959 


.951 


.946 


.938 


.931 


• 




17 


.993 


.985 


.978 


.970 


.964 


.957 


.948 


.913 


.936 


.927 






18 


.993 


.984 


.977 


.969 


.962 


.955 


.946 


.940 


.932 


.924 






19 


.992 


.984 


.976 


.968 


.960 


.953 




.937 


.928 


.921 






20 


1.992 


3.983 


5.975 


7.967 


9.958 


11.950 


13.942 


15.934 


17.925 


19.917 






21 


.992 


.982 


.974 


.966 


.957 


.948 


.939 


.932 


.922 


.914 






22 


.991 


.982 


.973 


.964 


.966 


.946 


.937 


.929 


.919 


.910 






23 


.991 


.981 


.972 


.962 


.963 


.944 


.934 


.926 


.916 


.907 






24 


.990 


.981 


.971 


.961 


.962 


.942 


.932 


.923 


.913 


.904 






25 


.990 


.980 


.970 


.969 


.950 


.940 


.929 


.920 


.910 


.901 






26 


.990 


.979 


.969 


.958 


.948 


.938 


.927 


.918 


.907 


.898 






27 


.989 


.979 


.968 


.967 


.947 


.936 


.924 


.915 


.904 


.894 






28 


.989 


.978 


.967 


.956 


.945 


.934 


.922 


.912 


.901 


.891 






29 


.989 


.978 


.966 


.954 


.943 


.932 


.920 


.909 


.898 


.887 






30 


1.988 


3.977 


5.965 


7.953 


9.941 


11.930 


13. 918 


15.906 


17.895 


19.883 






31 


.988 


.976 


.964 


.951 


.940 


.928 


.916 


.904 


.892 


.880 




• 


32 


.988 


.976 


.963 


.950 


.938 


.926 


.913 


.901 


.889 


.876 






33 


.987 


.975 


.962 


.948 


.936 


.924 


.910 


.898 


.886 


.873 






34 


.987 


.974 


.961 


.947 


.935 


..922 


.908 


.895 


.883 


.869 






36 


.987 


.974 


.960 


.946 


.933 


.920 


.905 


.893 


.880 


.866 






36 


.987 


.973 


.959 




.931 


.918 


.903 


.890 


.877 


.862 






37 


.986 


.972 


.958 


.943 


.930 


.916 


.900 


.888 


.874 


.859 






38 


.986 


.972 


.957 


.942 


.928 


.614 


.898 


.885 


.871 


.856 






39 


.986 


.971 


.966 


.941 


.926 


.912 


.896 


.882 


.867 


.852 






40 


1.985 


3.970 


6.955 


T.940 


9.924 


11.909 


13.894 


16.879 


17.864 


19.849 


• 




41 


.985 


.970 


.954 


.938 


.923 


.907 


.891 


.877 


.861 


.845 






42 
43 
44 


.985 
.984 
.984 


.969 
.968 
.968 


.953 
.952 
.951 


.937 
.935 
.934 


.921 
.919 
.918 


.905 
.903 
.901 


.889 
.886 
.884 


.874 
.871 
.869 


.858 
.855 
.852 


.842 
.838 
.835 








».* 


46 


.984 


.967 


.950 


.933 


.916 


.899 


.881 


.867 


.849 


.831 


^■3 


ii 
■11 


46 


.983 


.966 


.949 


.932 


.915 


.897 


.879 


.864 


.846 


.828 


•435 


47 


.983 


.966 


.948 


.930 


.913 


.896 


.876 


.861 


.843 


.824 


&t 


48 


.983 


.965 


.947 


.929 


.911 


.893 


.874 


.858 


.840 


.821 


a^ 


49 


.982 


.964 


.946 


.928 


.909 


.891 


.872 


.855 


.836 


.818 






50 


1.982 


3.963 


6.946 


7.926 


9.907 


11.889 


13.870 


16.862 


17.833 


19.815 




Inches. 


51 


.982 


.963 


AAA 


.925 


.906 


.887 


.867 


.860 


.830 


.812 


t 




52 


.981 


.962 


.943 


.924 


.904 


.886 


.865 


.847 


.827 


.808 


1 


2.296 


63 


.981 


.961 


.942 


,922 


.902 


.883 


.862 


.844 


.824 


.805 


2 


4.692 


54 


.981 


.961 


.941 


.921 


.901 


.881 


.860 


.842 


.821 


.802 


3 


6.888 


56 


.980 


.960 


.940 


.920 


.899 


.879 


.867 


.839 


.818 

• 


.798 


4 
6 


9.184 
11.480 


66 


.980 


.969 


.939 


.918 


.897 


.877 


.866 


.837 


.815 


.795 


6 


13.777 


57 


.380 


.959 


.938 


.917 


.895 


.876 


.853 


.8£f4 


.812 


.792 


7 


16.073 


68 


.979 


.958 


.937 


.916 


.894 


.873 


.851 


.831 


.809 


.788 


8 


18.369 


69 


.979 


.957 


.936 


.914 


.892 


.871 


.849 


.829 


.807 


.785 


9 


20.665 


60 


1.978 


3.956 


5.935 


7.913 


9.891 


11.869 


13.847 


16.826 


17.804 


19. 782 


10 


22.961 
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Table X. — Co-ordinates for projection of maps. Scale irinT' 

[I>erivation of table explained in section (6); use of table explained on page 22.] 



Latitude of 
parallel. 


AbociBsas of developed parallel. 


tl 


Ordinate of 

developed . 

parallel. 


1' lon- 


2' lon- 


3' lon- 


4^ lon- 


5' lon- 


6' lon- 


7' lon- 


y lon- 


O' lon- 


lO' lon- 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 




o / 


BUOMB, 


Inche$, 


Ltohes. 


Ineheg. 


Inches. 


Inchei. 


IruAea. 


Inches. 


Btches. 


Inches, 


/ 


/ncAes. 


3100 


1.978 


3.956 


6.935 


7.913 


9.891 


11.869 


13.847 


15.826 


17.804 


19.782 


1 


0.000 


1 


.978 


.956 


.934 


.912 


.889 


.867 


.845 


.823 


.801 


.779 


2 


.001 


2 


.978 


.964 


.933 


.910 


.887 


.865 


.842 


.820 


.798 


.776 


3 


.001 


3 


.977 


.964 


.932 


.909 


.886 


.863 


.840 


.818 


.795 


.772 


4 


.002 


4 


.977 


.963 


.931 


.908 


.884 


.861 


.837 


• .815 


.791 


.768 


6 


.004 


5 


.977 


.963 


.930 


.906 


.882 


.859 


.836 


.812 


.788 


.765 


6 

7 


.005 
.0(»7 


6 


.976 


.952 


.928 


.905 


.880 


.857 


.832 


.810 


.786 


.761 


8 


.009 


7 


.976 


.951 


.927 


.903 


.879 


.855 


.830 


.807 


.782 


.758 


9 


.012 


8 


.976 


.950 


.926 


.902 


.877 


.863 


.827 


.804 


.778 


.764 


10 


.016 


9 


.976 


.960 
3.949 


.926 


.900 
7.899 


.875 


.851 

4 4 t% A r\ 


.825 


.801 


.776 

4 kv av** A 


.751 

«/v mr APT 




« 


10 


1.975 


6.924 


9.873 


11.848 


13.823 


15. 798 


17.772 


19. 747 




11 


.976 


.948 


.923 


.897 


.871 


.846 


.820 


.795 


.769 


.743 




12 


.974 


. <rto 


.922 


.896 


.869 


OAA 


.818 


.793 


.766 


.740 




13 


.974 


.947 


.921 


.894 


.868 


.842 


.816 


*791 


.762 


.736 




14 


.974 


.946 


.920 


.893 


.866 


.840 


.813 


.788 


.759 


.733 




16 


.973 


.946 


.919 


.891 


.864 
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Table X. — Co'Crdimate$ for profecUon of maps. Scale jrhnj' 
[Dairation of tabl« expUned in Mctioo (5); me of table explained on page 22.] 
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46 


.896 


.792 


.689 


.685 


.480 


.376 


.273 


.169 


.065 


.961 


H 

53 « 




47 


.896 


.792 


.688 


.583 


.478 


.374 


.271 


.166 


.061 


.968 


48 


.896 


.791 


.687 


.682 


.476 


.372 


.268 


.163 


.068 


.964 


,31 


49 


.896 


.790 


.686 


. .580 


.474 


.370 


. .265 


.160 


.054 


.950 




60 
61 


1.896 
.896 


3.789 
.788 


6.684 
.683 


7.678 
.677 


9.473 
.471 


11.368 
.366 


13.262 
.260 


16.157 
.154 


17.061 
.048 


18.946 
.942 






f 


hicke». 


62 


.894 


.787 


.682 


.676 


.469 


.363 


.257 


.151 


.044 


.939 


1 


2.298 


63 


.894 


.786 


.681 


.574 


.467 


.361 


.256 


.148 


.041 


.935 


2 


4.695 


64 


.893 


.786 


.680 


.572 


.465 


.359 


.262 


.146 


.037 


3 


6.893 


66 


.893 


.786 


.678 


.671 


.463 


.357 


.260 


.142 


.034 


.927 


4 
6 


9.190 
11.488 


66 


.893 


.784 


.677 


.670 


.461 


.354 


.247 


.139 


.030 


.923 


6 


13.786 


67 


.892 


.783 


.676 


.668 


.459 


.362 


.244 


.136 


.027 


.920 


7 


16.088 


68 


.892 


.783 


.675 


.667 


.467 


.360 


.242 


.133 


.024 


.916 


8 


18.881 


69 


.891 


.782 


.674 


.665 


.466 


.347 


.239 


.130 


.021 


.912 


9 


20.678 


60 


1.891 


3J782 


5.673 


7.564 


9.454 


11.345 


13.236 


16.127 


17.018 


18.909 


10 


22.976 
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Taklk X. — Co-ordinate$ for projection of mapi. SboIeirW- 

[ScilntloD of Ubis eipUlDBd in Kctlon (6{; nu of uble eiplalnnd oD pkES IS.] 
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giludB. 


.'u'uZ 


glmd„. 


gUadi- 


S'lon- 
gilndo. 


a'lon- lO'loQ- 
SibldB. gitadn. 
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"^ 
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■i 
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■1 
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s 
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ieoj 


!m6 


!«4 
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:ooi 


:seu 






OW 








.860 
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.776 


!SB3 




.438 
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1 


1 


:S8B 

last 


.109 


:S 


■1^ 


;43i 

.4S3 


11.32i 


13.203 

.MB 
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;| 


10.833 
,B80 

:O0fl 

:o»8 


:S 




w 




3. ISO 


sImb 


7.632 


0.416 


11.200 


13.1B2 


is.oes 


16.948 


18.831 
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1 


■i 
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.KB 
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.8S1 


'Z 
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'Z 
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27 


.880 


'tbS 
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!SM 


'.m 


ISTB 


'iM 
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'bm 


m, 




K 


lis^S 


bIvm 


s:^ 


7: el? 


s:^ 


ii:t^ 


13:111 


ifi!^ 


leiols 


is:™ 




31 


i'l 


■™ 


'mb 


■fiiJ 


;3M 


.270 


:»B 


'028 


'OM 


:?M 




























M 


:bt7 


:7S4 


!6S2 


:mo 


!S88 


!ZB3 


:i»i 


ioifl 


:8»s 


:773 
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3» 
10 


l!s7B 
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'.asz 


!4BS 


;372 


!24T 
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iooa 

14, M9 
.0»S 


"■S! 


"■s 




44 


iItI 


;t4b 


"m 


'496 


'SM 


;^ 


iiil 


Iboo 


:l34 


:737 






46 


.873 


.747 


ieiia 


.492 


.364 
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.SSI 
.034 
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.733 
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« 
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16.808 


1S.B76 
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FORMULAS AND TABLES. 



[bull. 60. 



Table X. — Co-ordinates for projection of maps. Sea i^ ^^ i g o • 

[Derivation of table explained in section (6); nse of table explained on page 22.] 



o . 
•- is 

3& 



o f 

36 00 
I 
2 

3 

4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

41 
42 
43 
44 
45 



Abeciasas of developed parallel. 



1' lon- 
gitude. 



Inches. 

1.868 
.868 
.867 
.867 
.867 
.866 

.866 
.865 
.865 
.865 
1.864 

.864 
.863 
.863 
.863 
.862 

.862 
.861 
.861 
.861 
1.860 

.860 
.869 
.859 
.859 
.858 

.858 
.857 
.857 
.867 
1.856 

.856 
.855 
.855 
.855 
.854 

.864 
.853 
.863 
.853 
1.852 

.652 
.851 
.851 
.861 
.850 



2' lon- 
gitude. 



46 


.860 


47 


.849 


48 


.849 


49 


.849 


50 


1.848 


51 


.848 


62 


.847 


53 


.847 


64 


.847 


65 


.840 


56 


.846 


67 


.845 


68 


.845 


69 


.846 


60 


1.844 



JncAes. 

3.735 
.734 
.733 
.733 
.732 
.731 

.730 
.729 
.729 
.728 
3.727 

.726 
.726 
.726 
.724 
.723 

.722 
.721 
.721 
.720 
3.719 

.718 
.717 
.717 
.716 
.716 

.714 
.713 
.713 
.712 
3.711 

.710 
.709 
.708 
.708 
.707 

.706 
.706 
.706 
.704 
3.703 

.702 
.701 
.701 
.700 
.699 

.698 
.697 
.697 
.696 
3.695 

.694 
.693 
.693 
.692 
.691 

.690 
.689 
.089 
.688 
3.687 



3' lon- 
gitude. 



Indies. 

5.603 
.602 
.601 
.699 
.698 
.697 

.596 
.596 
.594 
.692 
6.691 

.690 
.589 
.587 
.586 
..585 

.584 
.583 
.581 
.680 
5.579 

.578 
.677 
.675 
.574 
.673 

.672 
.670 
.669 
.568 
6.567 

.666 
.564 
.663 
.562 
.561 

.560 
.568 
.567 
.556 
5.566 

.564 
.553 
.551 
.550 
.649 

.548 
.547 
.546 
.544 
5.643 

.542 
.541 
.540 
.538 
.637 

.536 
.636 
.534 
.532 
6.631 



4' lon- 
gitude. 



Inches. 

7.470 
.468 
.467 
.466 
.464 
.462 

.461 
.469 
.468 
.456 
7.464 

.463 
.451 
.460 
.448 
.447 

.446 
.444 
.442 
.440 
7.438 

.437 
.435 
.434 
.432 
.431 

.429 
.428 
.426 
.424 
7.422 

.421 
.419 
.418 
.416 
.415 

.413 
.412 
.410 
.408 
7.406 

.406 
.403 
.402 
.400 
.399 

.397 
.396 
.394 
.392 
7.390 

.389 
.387 
.886 
.384 
.383 

.381 
.380 
.378 
.377 
7.376 



5' Ion. 
g^tude. 



Indies. 

9.338 
.336 
.334 
.332 
.330 
.32a 

.326 
.324 
.322 
.320 
9.318 

.316 
.314 
.312 
.310 
.308 

.306 
.304 
.302 
.300 
9.298 

.296 
.294 
.292 
.290 
.288 

.286 
.284 
.282 
.280 
9.278 

.276 
.274 
.272 
.270 
.268 

.266 
.264 
.262 
.260 
9.268 

.266 
.254 
.252 
.260 
.248 

.246 
.244 
.242 
.240 
9.238 

.236 
.234 
.232 
.230 
.228 

.226 
.224 
.222 
.220 
9.218 



6; lon- 
gitude. 



Inches. 

11.206 
.204 
.201 
.199 
.196 
.194 

.191 
.189 
.187 
.184 
11.182 

.180 
.177 
.176 
.172 
.170 

.167 
.165 
.163 
.160 
11.168 

.156 
.154 
.151 
.149 
.147 

.144 
.142 
.139 
.137 
11.134 

.132 
.129 
.127 
.124 
.122 

.119 

.117 

.114 

• .112 

11.110 

.107 
.105 
.102 
.100 
.097 

.096 
.093 
.090 
.088 
11.086 

.083 
.081 
.079 
.076 
.074 

..071 

.069 

.067 

.065 

11.062 



T lon- 
gitude. 



Inches. 

13.073 
.070 
.067 
.065 
.062 
.059 

.057 
.054 
.061 
.048 
13.045 

.042 
.m9 
.037 
.034 
.031 

.028 
.026 
.023 
.020 
13.017 

.014 
.011 
.009 
.000 
.003 



8' lon- 


9' lon- 


gitude. 


gitude. 


Inches. 


Inches. 


14.941 


16.808 


.938 


.804 


.935 


.801 


.931 


.798 


.928 


.794 


.926 


.790 


.922 


.787 


.918 


.784 


.915 


.780 


.912 


.776 


14.909 


16.772 


.906 


.769 


.903 


.765 


.899 


.762 


.896 


.758 


.893 


.765 


.890 


.751 


.886 


.748 


.883 


.744 


.880 


.740 


14.877 


16.736 


.874 


.733 


.871 


.729 


.807 


.720 


.804 


.722 


.861 


.719 



10' lon- 
gitude. 



.000 


.858 


12.998 


.854 


.996 


.851 


.992 


.848 


12.989 


14.845 


.980 


.842 


.983 


.838 


.981 


.835 


.978 


.832 


.976 


.829 


.972 


.826 


.970 


.822 


.907 


.819 


.904 


.816 


12.901 


14.813 


.958 


.810 


.955 


.807 


.953 


.803 


.960 


.800 


.947 


.796 


• «7%T 


.793 


.942 


.790 


.939 


.787 


.930 


.784 


12.933 


14.781 


.930 


.778 


.928 


.776 


.926 


.772 


.922 


.769 


.920 


.766 


.917 


.762 


.915 


.759 


.912 


.756 


.909 


.753 


12.906 


14.750 



.715 
..712 
.708 1 
.704 1 
16.700 I 



Indies. 

18.670 
.672 
.668 
.664 
.660 
.656 

.652 
.648 
.644 
.640 
18.636 

.632 
.628 
.624 
.620 
.616 

.612 
.608 
.604 
.600 
18.690 

.692 
.688 

.684 
.680 
.576 

.672 

.608 

.5(34 

.500 

18.5.06 






«M 

o 



la's-: 



.697 


.552 


.694 


.548 1 


.690 


fiAA 

.\I XI. 


.686 


.640 


.683 


.536 


.679 


.532 


.676 


.628 


.672 


.524 


.668 


.620 


16.664 


18.516 


.661 


.512 


.667 


.508 


.654 


.504 


.660 


.500 


.647 


.496 


.643 


.492 


.640 


.488 


.636 


.484 


.632 


.480 


16.628 


18.476 


.626 


.472 


.621 


.468 


.618 


.464 


.614 


.460 


.611 


.456 


.007 


.4fi£ 


.604 


.448 


.600 


.444 


.697 


.440 


16.693 


18.437 



1 

2 
3 
4 
5 

7 
8 
9 
10 



Indies. 

0.000 
.001 
.001 
.003 
.004 
.006 
.008 
.010 
.013 
.016 




1 
2 
3 
4 
5 
6 

/7 
8 
9 

10 



Inches. 

2.298 

4.597 

6.895 

9.194 

11.492 

13.790 

16.089 

18.387 

20.686 

22.984 
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Table X. — Co-ordinates for projection of maps. Scale rrinj' 

[Deriration of table explained in section (6); use of table explained on page 22.] 



h 
11 


Abscissas of developed paralleL 


Longitude 
interval. 


Ordinatee of 
developed 
parallel. 


1' lon- 


2' lon- 


3' lon- 


4' lon- 


5' lon- 


6' lon- 


T lon- 


8' lon- 


9' lon- 


lO' lon- 


kS 


gitode. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


o / 


Adk« 


^•cftM. 


i* 


Lichea. 


Int^ea. 


Ltches. 


Inche$. 


Inches, 


Indies. 


Indtee, 


/ 


Ihehte. 


37 00 


1.8M 


3.687 


5.531 


7.375 


9.218 


11.062 


12.906 


14.750 


lti.593 


18.437 


1 


0.000 


1 


•o4s 


.686 


.530 


.373 


.216 


.060 


.903 


.74T 


.589 


.433 


2 


.001 


2 


.843 


.686 


.529 


.371 


.214 


.057 


.900 


.744 


.585 


.429 


3 


.001 


8 


.843 


.684 


.528 


.370 


.212 


.065 


.897 


.740 


.582 


.426 


4 


.008 


4 


.843 


.683 


.526 


.368 


.210 


.052 


.894 


737 


.578 


.421 


6 


.004 


6 


.842 


.683 


.526 


.366 


.208 


.050 


.891 


.734 


.574 


.417 


6 

7 


.006 
.008 


6 


.842 


.682 


.524 


.365 


.206 


.047 


.888 


.731 


.671 


.413 


8 


.010 


7 


.841 


.681 


.523 


.363 


.204 


.046 


.886 


.728 


.667 


.409 


9 


.013 


8 


.841 


.680 


.621 


.362 


.202 


.043 


.882 


.724 


.663 


.405 


10 


.016 


9 


.840 


.680 


.520 


.360 


.200 


.040 


.880 


.721 


.660 


.401 






10 


1.840 


3.679 


6.619 


7.358 


9.198 


1L038 


12.877 


14.717 


16.556 


18.396 






n 


.840 


.679 


.618 


.367 


.196 


.036 


.874 


.714 


.652 


.392 






12 


.839 


.678 


.617 


.366 


.194 


.033 


.871 


.710 


.548 


.388 






18 


.839 


.677 


.616 


.364 


•.192 


.030 


.868 


.707 


.546 


.384 






14 


.838 


.676 


.514 


.362 


a90 


.028 


.866 


.704 


.641 


.380 






16 


.838 


.676 


.613 


.860 


.188 


.025 


.862 


.701 


.637 


•.376 






16 


.838 


.674 


.612 


.849 


.186 


.022 


.860 


.697 


.634 


.872 






17 


.837 


.673 


.511 


.847 


.184 


.020 


.857 


.694 


.630 


.368 






18 


.837 


.673 


.510 


.346 


.182 


.018 


.854 


.691 


.527 


.364 






19 


.836 


.672 


,608 


.344 


.180 


.016 


.851 


.688 


.623 


.360 






20 


1.836 


3.671 


6.607 


7.342 


9.177 


.11.013 


12.848 


14.684 


16.619 


18.356 






21 


.835 


.670 


.606 


.341 


.175 


.011 


.846 


.681 


.616 


.361 






22 


.836 


.669 


.604 


.339 


.173 


.008 


.842 


.677 


.512 


.347 






23 


.834 


.669 


.603 


.337 


.171 


.006 


.840 


.674 


.509 


.343 






24 


.834 


.668 


.502 


.336 


.169 


.003 


.837 


.671 


.606 


.339 






26 


.833 


.667 


.600 


.334 


.167 


.001 


.834 


.667 


.602 


.336 






26 


.833 


.666 


.499 


.332 


.165 


10.998 


.831 


.664 


.498 


.331 






27 


.832 


.665 


.498 


.331 


.163 


.996 


.829 


.661 


.494 


.327 






28 


.832 


.DO% 


.497 


.329 


.161 


.993 


.826 


.658 


.491 


.323 






29 


.831 


.664 


.495 


.327 


.169 


.991 


.823 


.654 


.487 


.319 






80 


L831 


8.663 


6.494 


7.326 


9.167 


10.988 


12.820 


14.651 


16.483 


18.314 






81 


.831 


.662 


.492 


.324 


.156 


.986 


.817 


.647 


.480 


.310 






82 


.830 


.661 


.491 


.323 


.163 


.983 


.814 


.644 


.476 


.306 






83 


.830 


.661 


.490 


.321 


.161 


.981 


.811 


.641 


.472 


.302 






84 


.829 


.660 


.489 


.320 


.149 


.978 


.808 


.638 


.469 


.298 






86 


.829 


.660 


.488 


.318 


.147 


.976 


.806 


.635 


.466 


.294 






36 


.828 


.659 


.486 


.317 


.146 


.973 


.803 


.632 


.462 


.290 






37 


.828 


.658 


.486 


.316 


.143 


.971 


.800 


.629 


.458 


.286 






38 


.828 


.657 


.484 


.814 


.141 


.968 


.797 


.625 


.455 


.282 






39 


.827 


.666 


.483 


.312 


.139 


.966 


.795 


.622 


.451 


.278 






40 


1.827 


3.666 


6.482 


7.310 


9.137 


10.964 


12.792 


14.619 


16.447 


18.274 






41 


.826 


.654 


.480 


.309 


.135 


.962 


.789 


.616 


.444 


.270 






42 
43 


.826 
.826 


.653 
.6631 


.479 

.478 


.307 
.306 


.138 
.131 


.969 
.967 


.786 
.783 


.612 
.609 


.440 
.437 


.266 
.262 










44 


.825 


.652 


.476 


.304 


.129 


.964 


.780 


.606 


.433 


.358 




a S 


46 


.826 


.661 


.475 


.302 


.127 


.962 


.777 


.603 


.429 


.254 


-S-g 


46 


.824 


.650 


.474 


.300 


.125 


.960 


.774 


.600 


.426 


.250 


li 


O o 

SI 

23 


47 


.824 


.650 


.473 


.299 


.123 


.947 


.771 


.696 


.422 


.246 


3l 


48 


.824 


.649 


.472 


.297 


.121 


.946 


.768 


.593 


.418 


.242 


r^ '^^ 


a-o 


49 
60 


.823 
1.823 


.648 
3.647 


.471 
5.470 


.29& 
7.293 


.119 
9.116 


.942 
10.940 


.766 
12.763 


.590 
14.686 


.414 
16.410 


.238 
18.233 
































Laches. 


61 


.823 


.646 


.468 


.292 


.114 


.938 


.760 


.583 


.407 


.229 


/ 




62 


.822 


.645 


.467 


.290 


.112 


.936 


.767 


.580 


.403 


.226 


1 


2.299 


53 


.822 


.645 


.466 


.289 


.110 


.933 


.755 


.676 


.399 


.221 


2 


4.598 


54 


.822 


.644 


.465 


.287 


.108 


.930 


.752 


.573 


.395 


.217 


3 


6.896 


66 


.821 


.643 


.464 


.285 


.106 


.928 


.749 


.670 


.392 


.218 


4 

5 


9.195 
11.494 


56 


.821 


.642 


.463 


.284 


.104 


.925 


.746 


.666 


.388 


.209 


6 


13.793 


67 


.820 


.641 


.461 


.282 


.102 


.923 


.743 


.663 


.384 


.206 


7 


16.092 


68 


.820 


.641 


.460 


.281 


.100 


.920 


.741 


.660 


.381 


.201 


8 


18.890 


69 


.819 


.640 


.469 


.279 


.098 


.918 


.738 


.667 


.377 


.197 


9 


20.689 


60 


1.819 


3.639 


5.458 


7.277 


9.096 


10.916 


12.735 


14.664 


16.374 


18.198 

* 


10 


22.988 
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FORMULAS AND TABLES. 



[bull. 60. 



Table X. — Co-ordinates for projection of maps. Scale -ajinj"' 

[Derivation of table explained in section (5); use of table explained on page 22.] 



btitnde of 
>arallel. 


AbsciflBas of developed parallel. 


ongitude 
nterval. 


Ordiuates of 

developed 

parallel. 


1' Ion- 


2' lon- 


3' lon- 


4' lon- 


5' lon- 


C' lon- 


V lon- 


8' lon- 


O' lon- 


vy lon- 


^"^ 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


»^-- 


o / 


ln<Ae». 


Inches. 


Incites. 


Inches. 


Inches. 


Inches, 


hushes. 


Inches, 


Inches. 


In^es. 


f 


Inches. 


38 00 


1.819 


3.639 


6.458 


7.277 


9.096 


10.916 


12.736 


14.654 


16.374 


18.193 


1 


0.000 


1 


.819 


.638 


.457 


.275 


.094 


.914 


.732 


.651 


.370 


.189 


2 


.001 


2 


.818 


.637 


.450 


.273 


.092 


.911 


.729 


.648 


.366 


.186 


3 


.001 


3 


.818 


.636 


.454 


.272 


.090 


.909 


.726 


.644 


.362 


.180 


4 


.003 


4 


.817 


.635 


.453 


.271 


.088 


.906 


.723 


.541 


.359 


.176 


6 


.004 


5 


.817 


.634 


.452 


.269 


.086 


.904 


.720 


.638 


.356 


.172 


6 

7 


.006 
.008 


6 


.817 


.633 


.451 


.267 


.084 


.901 


.717 


.634 


.351 


.168 


8 


.010 


7 


.816 


.632 


.450 


.266 


.082 


.899 


.714 


.531 


.347 


.164 


9 


.018 


8 


.816 


.031 


.448 


.264 


.080 


.896 


.711 


.528 


.344 


.159 


10 


.016 


9 
10 


.815 
1.815 


.631 
3.630 


.447 
5.445 


.262 
7.260 


.078 
9.076 


.894 
10.891 


.708 
12.706 


.524 
14.621 


.340 
16.336 


.156 
18.151 










11 


.815 


.629 


.444 


.258 


.073 


.889 


.703 


.517 


.332 


.147 






12 


.814 


.628 


.443 


.257 


.071 


.886 


.700 


.514 


.328 


.143 






13 


.814 


.627 


.441 


.255 


.069 


.884 


• .697 


.510 


.324 


.138 






14 


.813 


,626 


.440 


.254 


.007 


.881 


.094 


.507 


.321 


.134 






16 


.813 


.626 

• 


.439 


.262 


.065 


.878 


.691 


.504 


.317 


.130 






16 


.813 


.624 


.438 


.251 


.063 


.876 


.688 


.500 


.313 


.126 






17 


.812 


.624 


.436 


.249 


.061 


.873 


.685 


.497 


.309 


.122 






18 


.812 


.623 


.435 


.247 


.059 


.871 


.682 


.493 


.305 


.118 






19 


.811 


.622 


.434 


.246 


.057 


.868 


.679 


.490 


..302 


.113 






20 


1.811 


3.622 


5.433 


7.244 


9.054 


10.865 


12.676 


14.487 


16.298 


18.109 






21 


.811 


.621 


.432 


.242 


.052 


.863 


.673 


.484 


.294 


.105 






22 


.810 


.620 


.430 


.241 


.050 


.860 


.670 


.480 


.290 


.101 






23 


.810 


.619 


.429 


.239 


.048 


.858 


.667 


.477 


.287 


.097 






24 


.809 


.618 


.428 


.237 


.046 


.855 


.664 


.474 


.284 


.092 






25 


.809 


.617 


.427 


.236 


.044 


.853 


.661 


.470 


.280 


.088 






26 


.809 


.616 


.425 


.234 


.042 


.860 


.658 


.467 


.276 


.084 






27 


.808 


.615 


.424 


.232 


.040 


.847 


.655 


.463 


.272 


.080 






28 


.808 


.614 


.423 


.231 


.038 


.845 


.652 


.460 


.268 


.076 






29 


.807 


.614 


.421 


.229 


.036 


.843 


.650 


.457 


.264 


.071 






30 


1.807 


3.613 


5.420 


7.227 


9.a33 


10.840 


12.647 


14.454 


16.260 


18.067 






31 


.807 


.612 


.419 


.225 


.031 


.838 


.644 


.460 


.267 


.063 






32 


.806 


.611 


.417 


.224 


.029 


.836 


.641 


.447 


.263 


. .059 






83 


.806 


.610 


.416 


.222 


.027 


.833 


.638 


.443 


.249 


.054 






34 


.805 


.609 


.415 


.220 


.025 


.830 


.635 


.440 


.245 


.050 






35 


.805 


.609 


.413 


.219 


.023 


.828 


.632 


.436 


.241 


.046 






36 


.804 


.608 


.412 


.217 


.021 


.826 


.629 


.433 


.237 


.042 






37 


.804 


.608 


.411 


.215 


.019 


.823 


.626 


.430 


.234 


.038 






38 


.803 


.607 


.410 


.214 


.017 


.820 


.623 


.426 


.230 


.033 






39 


.803 


.606 


.408 


.212 


.015 


.818 


.020 


.423 


.226 


.029 






40 


1.802 


8.605 


6.407 


7.210 


9.012 


10.816 


12.617 


14.420 


16.222 


16.026 






41 


.802 


.604 


.406 


.208 


.010 


.813 


.614 


.417 


.218 


.021 






42 
43 
44 


.801 
.801 
.800 


.608 

.602 
.601 


.406 
.404 
.402 


.207 
.205 
.203 


.008 
.006 
.004 


.810 

.SUo 

.806 


.611 
.608 
.605 


.413 
.410 
.406 


.214 
.210 
.207 


.017 
.012 
.008 










45 


.800 


.601 


.401 


.202 


.002 


.803 


.602 


.403 


.203 


.004 


♦3 «g 


o o 


46 


.800 


.600 


.400 


.200 


.000 


.800 


.599 


.400 


.199 


.000 




47 


.799 


.699 


.399 


.198 


8.998 


.798 


.596 


.396 


.195 


17.995 


3l 


48 


.799 


.698 


.398 


.196 


.996 


.796 


.593 


.393 


.192 


.991 


g-o 


49 
50 


.798 
1.798 


.597 
3.696 


.396 
6.395 


.196 
7.193 


.994 
8.991 


.792 
10.789 


.590 
12.587 


.389 
14.386 


.188 
16.184 


.987 
17.983 


































LuAes. 


61 


.798 


.596 


.394 


.191 


.989 


.787 


.584 


.383 


.180 


.979 


f 




52 


.797 


.595 


.392 


.190 


.987 


.784 


.581 


.380 


.176 


.976 


1 


2.299 


53 


.797 


, .594 


.391 


.188 


.985 


.782 


.579 


.376 


.173 


.971 


2 


4.598 


54 


.796 


.593 


.390 


.187 


.983 


.779 


.576 


.373 


.169 


.967 


3 


6.898 


65 


.796 


.593 


.389 


.185 


.981 


.777 


.573 


.370 


.166 


.963 


4 
6 


9.197 
11.496 


66 


.796 


.592 


.388 


.184 


.979 


.776 


.571 


.367 


.163 


.959 


6 


13.795 


67 


.795 


.591 


.386 


.182 


.977 


.772 


.668 


.364 


.169 


.956 


7 


16.094 


68 


.796 


.590 


.385 


.181 


.976 


.770 


.566 


.360 


.156 


.951 


8 


18.394 


69 


.794 


.590 


.384 


.179 


.973 


.768 


.563 


.357 


.152 


.947 


9 


20.693 


60 


1.794 


3.589 


5.383 


7.177 


8.971 


10.766 


12.660 


14.354 


16.149 


17.943 


10 


22.992 
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Table X. — Coordinates far projection of maps. Scale Ttiju- 
[DeriTation of table explained in section (6) ; nae of table explained on page 22.] 



1 

•8 . 

it 


AbfldMas of developed parallel. 




111 


V lon- 


2' lon- 


3' lon- 


4^1011- 


5' lon- 


6' lon- 


7' lon- 


8' lon- 


9' Ion- 


lO' lon- 


J* 


gitude. 


gitude. 


gitude. 


gitodo. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


3- 




o / 


Inches. 


huih». 


Ltohes. 


Inches. 


Inches. 


Inches. 


Inches. 


Inches. 


Inches. 


Inches. 


t 


htiohes. 


89 00 


1.794 


3.589 


5.383 


7.177 


8.971 


10.766 


12.560 


14.354 


16.149 


17.943 


1 


0.000 


1 


.794 


.688 


.382 


• .176 


.969 


.764 


.657 


.351 


.146 


.939 


2 


.001 


2 


.794 


.587 


.381 


.173 


.967 


.761 


.554 


.347 


.141 


.935 


3 


.001 


3 


.793 


.586 


.379 


.172 


.965 


.769 


.551 


•dn; 


.137 


.930 


4 


.003 


4 


.793 


.686 


.378 


.170 


.963 


.766 


.648 


.340 


.133 


.926 


6 


.004 


6 


.792 


.684 


.377 


.168 


.961 


.764 


.545 


.337 


.130 


.922 


6 

7 


.006 
.008 


6 


.792 


.683 


.376 


.166 


.959 


.761 


.542 


.333 


.126 


.917 


8 


.010 


7 


.792 


.682 


.376 


.165 


.957 


.749 


.639 


.330 


.122 


.913 


9 


.013 


8 


.791 


.681 


.374 


.163 


.955 


.746 


.636 


.327 


.118 


.909 


10 


.016 


9 
10 


.791 
1.790 


.681 
3.680 


.372 
5.370 


.162 
7.160 


.953 
8.950 


.743 
10.740 


.583 
12.530 


.323 
14.320 


.114 
16.110 


.904 
17.900 










11 


.790 


.679 


.369 


.159 


.948 


.738 


.627 


.317 


• .106 


.896 






12 


.789 


.578 


.368 


.157 


.946 


.735 


.524 


.313 


.102 


.892 






13 


.789 


.677 


.366 


.156 


•«t44 


.732 


.521 


.310 


.099 


.887 






14 


.789 


.677 


.365 


.164 


.942 


.780 


.518 


.306 


.095 


.883 






16 


.788 


.676 


.364 


.153 


.940 


.728 


.515 


.303 


.091 


.879 






16 


.788 


.576 


.362 


.151 


.938 


.725 


.513 


.300 


.087 


.875 






17 


.787 


.674 


.361 


.149 


.936 


.723 


.610 


.296 


.083 


.870 






18 


.787 


.673 


.360 


.147 


.934 


.720 


.507 


.293 


.080 


.806 






19 


.787 


.573 


.358 


.145 


.931 


.718 


.504 


.290 


.076 


.862 






20 


1.786 


3.672 


6.357 


7.143 


8.929 


10.715 


12.501 


14.286 


16.072 


17.858 






21 


.786 


.571 


.356 


.142 


.927 


.713 


.498 


.283 


.068 


.854 






22 


.785 


.670 


.354 


.140 


.925 


.710 


.495 


.279 


.064 


.850 






23 


.785 


.569 


.363 


.139 


.922 


.708 


.491 


.276 


.060 


.845 






24 


.784 


.668 


.352 


.137 


.920 


.705 


.488 


.272 


.056 


.841 






25 


.784 


.667 


.350 


.135 


.918 


.702 


.485 


.269 


.052 


.837 






26 


.783 


.666 


.349 


.133 


.916 


.700 


.482 


.265 


.048 


.833 






27 


.783 


.665 


.348 


.131 


.914 


.697 


.479 


.262 


.044 


.828 






28 


.782 


.564 


.347 


.129 


.912 


.695 


.476 


.258 


.040 


.824 






29 


.782 


.564 


.345 


.128 


.909 


.692 


.473 


.256 


.037 


.820 






30 


1.781 


3.663 


5.344 


7.126 


8.907 


10.689 


12.470 


14.262 


16.033 


17.815 






31 


.781 


.662 


.343 


.124 


.905 


.687 


.467 


.248 


.029 


.811 






32 


.780 


.561 


.341 


.123 


.903 


.684 


.464 


.245 


.026 


.807 






33 


.780 


.660 


.340 


.121 


.901 


.682 


.462 


.241 


.022 


.802 






34 


.780 


.559 


.339 


.119 


.899 


.679 


.469 


.238 


.018 


.798 






36 


.779 


.568 


.338 


.117 


.897 


.677 


.456 


.235 


.015 


.794 






36 


.779 


.558 


.337 


.116 


.893 


.674 


.453 


.231 


.011 


.790 






37 


.778 


.567 


.335. 


.114 


.893 


.672 


.460 


.228 


.007 


.786 






38 


.778 


.556 


.334 


.113 


.891 


.669 


.447 


.224 


.004 


.781 






39 


.778 


.555 


.333 


.111 


.888 


.667 


.444 


.221 


.000 


.777 






40 


1.777 


3.555 


5.332 


7.109 


8.886 


10.664 


12.441 


14.218 


15.996 


17.773 






41 


.777 


.654 


.330 


.107 


.884 


.662 


.438 


.215 


.992 


.769 






42 
43 


.776 
.776 


.663 
.652 


.329 
.328 


.106 
.104 


.882 
.880 


.659 
.656 


.435 
.432 


.211 
.208 


.988 
.984 


.766 
.760 










44 


.776 


.651 


.327 


.102 


.878 


.654 


.429 


.204 


.980 


.756 




P-4 


46 


.775 


.650 


.325 


.101 


.876 


.651 


.426 


.201 


.976 


.752 


%-i 


u 

i2S 


46 


.775 


.549 


.324 


.099 


.874 


.649 


.423 


.197 


.972 


.748 


II 


47 


.774 


.548 


.323 


.097 


.872 


.646 


.420 


.194 


.968 


.743 


,Sl 


48 


.774 


.647 


.322 


.096 


.870 


.644 


.417 


.190 


.964 


.739 


a-o 


49 
60 


.774 
1.773 


.646 
3.546 


.320 
6.319 


.094 
7.092 


.868 
8.865 


.641 
10.638 


.414 
12.411 


.187 
14.184 


.960 
15.957 


.735 
17.730 




-. 






























iMhiss. 


61 


.773 


.545 


.318 


.090 


.863 


.636 


.408 


.180 


.953 


.726 


/ 




52 


.772 


.544 


.317 


.089 


.861 


.633 


.405 


.177 


.950 


.722 


1 


2.300 


53 


.772 


.543 


.316 


.087 


.859 


.631 


.402 


.174 


.946 


.718 


2 


4.599 


54 


.772 


.542 


.314 


.086 


.867 


.628 


.399 


.170 


.942 


.714 


3 


6.899 


55 


.771 


.641 


.313 


.084 


.856 


.626 


.396 


.167 


.938 


.709 


4 
5 


9.198 
11.498 


56 


.771 


.541 


.311 


.082 


.853 


.623 


.393 


.10^ 


.934 


.706 


6 


13.798 


67 


.770 


.540 


.310 


.081 


.851 


•621 


.390 


.160 


.930 


.701 


7 


16.097 


58 


.770 


.639 


.309 


.079 


.849 


.618 


.388 


.157 


.927 


.697 


8 


18.397 


50 


.770 


.538 


.307 


.077 


.846 


.616 


.385 


.153 


.923 


.692 


9 


20.696 


60 


1.769 


3.538 


6.306 


7.075 


8.844 


10.613 


12.382 


14.150 


15.919 


17.688 


10 


22.996 
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FORMULAS AND TABLES. 
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Table X. — Co-ordinates for projection of maps, — Scale jtW- 
[DeriTation of table explained in section (5) ; nse of table explained on page 22.] 



le of 
lei. 


AbKinas of developed parallel. 


Longitude 
interval. 


Ordinates of 

developed 

parallel. 




V lon- 


2' lon- 


3' lon- 


4^ lon- 


5' lon- 


6' lon- 


V lon- 


8' lon- 


9' lon- 


W lon- 


5* 


gitude. 


gitode. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


O f 


IwAm. 


JnckcB. 


Inehe$. 


Ltchea. 


Inches. 


Indiet. 


Inches. 


Lushes. 


hiches. 


Lsdus. 


/ 


hiches. 


40 00 


1.769 


3.638 


6.306 


7.075 


8.844 


10.613 


12.382 


14.160 


16.919 


17.688 


1 


0.000 


1 


.769 


.637 


.305 


.073 


.842 


.610 


.379 


.147 


.916 


.684 


2 


.001 


2 


.768 


.636 


.304 


.071 


.840 


.608 


.376 


.143 


.911 


.680 


3 


.001 


3 


.768 


.536 


.302 


.070 


.838 


.606 


.373 


.140 


.907 


.676 


4 


.003 


4 


.767 


.534 


.301 


.068 


.836 


.603 


.370 


.137 


.903 


.671 


6 


.004 


5 


.767 


.633 


.300 


.066 


.833 


.600 


.367 


.133 


.900 


' .667 


6 

7 


.006 
.008 


6 


.766 


.632 


.298 


.066 


.831 


.698 


.364 


.130 


.896 


.662 


8 


.010 


7 


.766 


.631 


.297 


.063 


.829 


.696 


.361 


.126 


.892 


.668 


9 


.013 


8 


.766 


.630 


.296 


.061 


.827 


.692 


.358 


.123 


.888 


.664 


10 


.016 


9 


.766 

4 kw^k M 


.630 


.295 


.060 


.824 


.690 


.354 


.120 


.884 

^ St ^%£%^\ 


.660 






10 


1.764 


3.629 


6.293 


7.058 


8.822 


10.687 


12.361 


14.116 


16.880 


17.646 






11 


.764 


.628 


-.292 


.066 


.820 


.686 


.348 


.113 


.876 


.641 






12 


.763 


.627 


.291 


.054 


.818 


.682 


.346 


•109 


.872 


.636 






13 


.763 


.526 


.289 


.063 


.816 


.580 


.342 


.106 


.868 


.632 






14 


.762 


.626 


.288 


.051 


.814 


.577 


.339 


.102 


.866 


.627 






. 16 


.762 


. .624 


.287 


.049 


.811 


.574 


.336 


.099 


.861 


.623 






16 


.762 


.623 


.285 


.047 


.809 


.572 


.333 


.096 


.867 


.618 






17 


.761 


.622 


.284 


.046 


.807 


.569 


.330 


.092 


.853 


•614 






18 


.761 


^ .621 


.283 


.044 


.805 


.567 


.327 


.088 


.849 


.610 






19 


.761 


.621 


.282 


.042 


.803 


.564 


.324 


.086 


.845 


.606 






20 


1.760 


3.520 


5.280 


7.040 


8.800 


10.561 


12.321 


14.081 


15.841 


17.601 






21 


.760 


.519 


.279 


.038 


.798 


.659 


.318 


.078 


.837 


.597 






22 


.769 


.518 


.278 


.037 


.796 


.556 


.316 


.074 


.833 


.593 






23 


.769 


.617 


.276 


.035 


.794 


.554 


.312 


.071 


.829 


.688 






24 


.769 


.516 


.276 


.033 


.792 


.651 


.309 


.067 


.826 


.684 






26 


.768 


.516 


.274 


.032 


.790 


.649 


.306 


.064 


.8*2 


.680 






26 


.758 


.515 


.272 


.030 


.787 


.646 


.303 


.060 


.818 


.576 






27 


.768 


.514 


.271 


.028 


.785 


.643 


.300 


.057 


.814 


.671 






28 


.767 


.513 


.270 


.026 


.783 


.641 


.297 


.063 


.810 


.666 






29 


.767 


.512 


.269 


.025 


.781 


.538 


.294 


.050 


.806 


.662 






30 


1.766 


3.512 


5.267 


7.023 


8.779 


10.535 


12.291 


14.046 


15.802 


17.668 






31 


.766 


.511 


.266 


.021 


.777 


.532 


.288 


.043 


.798 


.664 






32 


.766 


.510 


.266 


.020 


.775 


.529 


.286 


.039 


.794 


.649 






33 


.766 


.509 


.264 


.018 


.773 


.527 


.282 


.036 


.790 


.545 






34 


.764 


.508 


.262 


.016 


.771 


.524 


.279 


.032 


.786 


.640 






36 


.764 


.607 


.261 


.015 


.769 


.522 


.276 


.029 


.782 


.636 






36 


.763 


.506 


.260 


.013 


.767 


.519 


.272 


.026 


.779 


.631 






37 


.763 


.506 


.258 


.012 


.765 


.517 


.269 


.022 


.776 


.627 






38 


.752 


.604 


.257 


.010 


.763 


.614 


.266 


.018 


.771 


.622 






39 


.752 


.504 


.256 


.008 


.760 


.511 


.263 


.015 


.767 


.518 






40 


1.761 


3.503 


5.254 


7.006 


8.757 


10.508 


12.260 


14.011 


16.763 


17.514 






41 


.761 


.502 


.253 


.004 


.756 


.506 


.257 


.008 


.759 


.610 






42 
43 


.760 
.760 


.501 
.500 


.252 
.250 


.002 
.001 


.753 
.750 


.503 
.601 


.264 
.251 


.006 
.001 


.756 
.761 


.606 
.601 










44 


.760 


.499 


.249 


6.999 


.748 


.498 


.248 


13.998 


.747 


.497 




.-« . 


46 


.749 


.498 


.248 


.997 


.746 


.496 


.246 


.994 


.744 


.493 




1 


46 


.749 


.497 


.246 


.996 


.744 


.493 


.242 


.991 


.740 


.488 


'■22 


11 


47 


.748 


.496 


.246 


.994 


.742 


.491 


.239 


.987 


.736 


.484 


&a 


48 


.748 


.496 


.244 


.992 


.739 


.488 


.236 


.984 


.732 


.480 




a^ 


49 
60 


.748 
1.747 


.494 
3.494 


.242 
6.241 


.990 
6.988 


.737 
8.735 


.486 
10.483 


.233 
12.230 


.980 
13.977 


.728 
16.724 


.476 
17.471 


































huckn. 


61 


.747 


.493 


.240 


.986 


.733 


.480 


.227 


.973 


.720 


.467 


/ 




62 


.746 


.492 


.238 


.985 


.731 


.477 


.224 


.970 


.716 


.463 


1 


2.300 


63 


.746 


.491 


.237 


.983 


.729 


.476 


.221 


.966 


.712 


.468 


2 


4.600 


64 


.746 


.490 


.236 


.981 


.727 


.472 


.218 


.963 


.708 


.464 


8 


6.900 


66 


.746 


.489 


.234 


.980 


.725 


.469 


.216 


.969 


.704 


.449 


4 
6 


9.200 
11.600 


66 


.746 


.488 


.233 


.978 


.722 


.467 


.212 


.966 


.700 


.446 


6 


13.800 


67 


.744 


.487 


.231 


.976 


.720 


.464 


.208 


.962 


.696 


.440 


7 


16.100 


68 


.744 


.486 


.230 


.975 


.718 


.461 


.206 


.949 


.692 


.436 


8 


18.400 


69 


.744 


.486 


.229 


.973 


.716 


.469 


.202 


.946 


.688 


.431 


9 


20.700 


60 


1.743 


3.486 


5.228 


6.971 


8.713 


10.456 


12.199 


13.942 


16.684 


17.427 


10 


23.000 
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Table X. — Co-ordinates far projection of maps. Scale jrirs' 

[Deriyation of table explained in section (6) ; use of table explained on page 22.] 



• 






\ 


Abscissas of developed parallel. 








■S 




titnde 






















II 


111 


V lon- 


2' lon- 


3' lon- 


4f lon- 


6' lon- 


6' lon- 


r lon- 


8' lon- 


V lon- 


lO' lon- 


3" 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


o / 


Ikches. 


Inches, 


Jkche». 


Inche$. 


Inches, 


^ches. 


Inches, 


Lfidus, 


Inches. 


Inches, 


/ 


Inches. 


4100 


1.743 


3.486 


6.228 


6.971 


8.713 


10.456 


12.199 


13.942 


16.684 


17.427 


1 


0.000 


1 


.743 


.484 


.227 


.969 


.711 


.453 


.196 


.938 


.680 


.423 


2 


.001 


2 


.742 


.483 


.226 


.967 


.709 


.461 


.193 


.936 


.676 


.418 


8 


.001 


8 


.742 


.482 


.224 


.965 


.707 


.44o 


.190 


.931 


.672 


.414 


4 


.003 


4 


.741 


.482 


.223 


.964 


.704 


.446 


.187 


.928 


.668 


.409 


6 


.004 


5 


.741 


.481 


.222 


.962 


.702 


.443 


.184 


.924 


.664 


.406 


6 

7 


.006 
.008 


6 


.740 


.480 


.220 


.960 


.700 


.440 


.181 


.921 


.660 


.400 


8 


.011 


7 


.740 


.479 


.219 


.959 


.698 


.438 


.178 


.917 


.656 


.396 


9 


.013 


8 


.739 


.478 


.218 


.957 


.696 


.436 


.176 


.913 


.652 


.392 


10 


.017 


9 
10 


.739 
1.738 


.478 
3.477 


.216 
6.216 


.966 
6.963 


.693 
8.691 


.433 
10.430 


.172 
12.168 


.910 
13.906 


.648 
15.646 


.387 
17.383 










11 


.738 


.476 


.214 


.961 


.689 


.427 


.165 


.903 


.641 


.379 






12 


.738 


.476 


.213 


.960 


.687 


.424 


.162 


.899 


.637 


.374 






13 


.737 


.474 


.211 


.948 


.686 


.422 


.159 


.896 


.633 


.370 






14 


.737 


.473 


.210 


.946 


.682 


.419 


.166 


.892 


.629 


.366 






16 


.736 


.472 


.209 


.946 


.680 


.416 


.163 


.889 


.626 


.361 






16 


.736 


.471 


.208 


.943 


.678 


.413 


.150 


.885 


.621 


.366 






17 


.736 


.470 


.206 


.942 


.676 


.411 


.147 


.882 


.617 


.862 






18 


.736 


.469 


.205 


.940 


.673 


.408 


.144 


.878 


.613 


mOtO 






19 


.735 


.469 


.204 


.938 


.671 


.405 


.140 


.875 


.609 


.343 






20 


1.734 


3.468 


5.202 


6.936 


8.669 


10.403 


12.137 


13.871 


16.606 


17.339 






21 


.734 


.467 


.201 


.934 


-.667 


.400 


.134 


.868 


.601 


.336 






22 


.733 


.466 


.200 


.932 


.666 


.t><70 


.131 


.864 


.697 


.330 






23 


.733 


.465 


.198 


.931 


.663 


.395 


.1.8 


.860 


.693 


.326 






24 


.732 


.464 


.197 


.929 


.660 


.392 


.125 


.857 


.689 


.321 






25 


.732 


.463 


.196 


.927 


.658 


.390 


.122 


.853 


.686 


.317 






26 


.731 


.462 


.194 


.926 


.656 


.387 


.119 


.860 


.681 


.312 






27 


.731 


.461 


.192 


.923 


.654 


.384 


.116 


.846 


.577 


.308 






28 


.730 


.460 


.191 


.922 


.652 


.382 


.112 


.843 


.573 


.304 






29 


.730 


.460 


.189 


.920 


.649 


.379 


.109 


.839 


.569 


.299 






80 


1.729 


3.459 


6.188 


6.918 


8.647 


10.377 


12.106 


13.836 


16.566 


17.296 






81 


.729 


.458 


.187 


.916 


.645 


.374 


.103 


.832 


.661 


.290 






82 


.729 


.457 


.186 


.914 


.643 


.372 


.100 


.829 


.567 


.286 






83 


.728 


.456 


.184 


.912 


.640 


.369 


.097 


.825 


.653 


.281 






84 


.728 


.455 


.183 


.911 


.638 


.367 


.094 


.822 


.649 


.277 






86 


.727 


.454 


.182 


.909 


.636 


.364 


.091 


.818 


.646 


.273 






86 


.727 


.453 


.180 


.907 


.634 


.361 


.088 


.815 


.641 


.268 




. 


87 


.727 


.452 


.179 


.906 


.632 


.359 


.086 


.811 


.637 


.264 






88 


.726 


.461 


.178 


.903 


.630 


.356 


.082 


.808 


.633 


.259 






89 


.726 


.451 


.176 


.902 


.628 


.364 


.079 


.804 


.630 


.256 






40 


1.725 


3.450 


5.175 


6.900 


8.625 


10.351 


12.076 


13.801 


16.626 


17.261 






41 


.725 


.449 


.174 


.898 


.623 


.348 


.073 


.797 


.522 


.246 






42 
43 


.724 
.724 


.448 
.447 


.173 
.172 


.896 
.895 


.621 
.618 


.346 
.343 


.070 
.066 


.794 
.790 


.518 
.514 


.242 
.237 










44 


.724 


.446 


.170 


.893 


.616 


.340 


.063 


.787 


.510 


.233 




^^ 


46 


.723 


.445 


.169 


.891 


.614 


.338 


.060 


.783 


.606 


.228 


"§1 


o o 


46 


.723 


.444 


.167 


.889 


.612 


.336 


.057 


.779 


.602 


.224 


II 




47 


.722 


.443 


.166 


.887 


.610 


.332 


.053 


.776 


.498 


.219 


48 


.722 


.442 


.165 


.886 


, .607 


.330 


.050 


.772 


.494 


.215 


g^ 


49 
60 


.722 
1.721 


.442 
3.441 


.163 
5.162 


.884 
6.882 


.605 
8.603 


.327 
10.324 


.047 
12.044 


.769 
13.765 


.490 
15.486 


.210 
17.206 


































IncJies. 


61 


.721 


.440 


.160 


.880 


.601 


.321 


.041 


.762 


.481 


.201 


/ 




62 


.720 


.439 


.159 


.878 


.598 


.319 


.038 


.758 


.477 


.197 


1 


2.300 


. 63 


.720 


.438 


.158 


.877 


.696 


.316 


.036 


.756 


.473 


.192 


2 


4.601 


64 


.719 


.437 


.156 


.876 


.694 


.313 


.032 


.751 


.469 


.188 


3 


6.901 


66 


.719 


.436 


.156 


.873 


.692 


.311 


.028 


.748 


.466 


.183 


4 
5 


9.202 
11.502 


66 


.T18 


.436 


.153 


.871 


.689 


.308 


.026 


.744 


.461 


.179 


6 


13.802 


67 


.718 


.434 


.162 


.869 


.687 


.306 


.022 


.740 


.457 


.174 


7 


16.103 


68 


.717 


.433 


.150 


.868 


.686 


.303 


.019 


.737 


.453 


.170 


8 


18.403 


69 


.717 


.433 


.149 


.866 


.682 


.300 


.016 


.733 


.449 


.166 


9 


20.704 


60 


1.716 


8.432 


6.148 


6.864 


8.680 


10.297 


12.013 


13.729 


15.446 


17.161 


10 


23.004 
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FORMULAS AND TABLES. 
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Table X. — C<hordimates for projection of wuip*. Scale rrW • 
[DerivBtion of tabto explained in section ^5) ; use of teUe expUined on page 22.] 



^5 

3^ 



of dereloped pazalieL 



I'lon- 
Sitade. 



2'Ion- 
gitiide. 



3Mon- 
gitode. 



4^100- 



o / 

4800 
1 
2 
3 

4 
6 

6 
« 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 



27 

28 
29 
30 

31 
32 
33 
34 
35 

36 
37 

38 
39 
40 

41 
42 
43 
44 
46 

46 
47 
48 
49 
50 

51 
68 
63 
54 
55 

66 

07 
58 

69 
60 



i.n6 

.716 
.716 
.715 
.715 

.n4 

.714 
.714 
.713 
.713 
1.712 

.712 
.711 
.711 
.710 
.710 

.709 
.709 
.706 
.706 
1.707 

.707 
.706 
.706 
.706 
.706 



ImAm. Imd»m. 



3.432 
.431 
.430 
.429 
.428 
.427 

.426 
.425 
.424 
.424 
3.423 

.422 
.421 
.420 
.419 
.418 

.417 
.416 
.415 
.416 
S.414 

.413 
.412 
.411 
.410 
.409 



.705 


.4«18 


.7M 


.4«.'T . 


.704 


.4u6' 


.704 


.4<i5 


1.703 


3.4ii5 


.703 


.4(4 


.702 


.403 


.702 


.402 


.701 


.401 


.701 


.400 


.700 


.399 


.700 


.396 


.699 


.397 


.699 


.897 


1.696 


3.396 


.696 


.395 


.687 


.394 


.697 


.393 


.697 


.392 


.686 


.391 


.696 


.390 


.696 


.389 


.695 




.695 


.387 


1.694 


3.387 



.694 


.3S6 


.683 


.385 


.693 


.384 


.692 


.383 


.692 


.382 


.601 


.381 


.691 


.380 


.690 


.379 


.690 


.379 


1.689 


3.378 



5.148 
.147 
.146 
.144 
.143 
.142 

.140 
.139 
.138 
.136 
5.133 

.133 
.132 
.130 
.129 
.128 

.126 
.125 
.123 
.122 
6.121 

.120 
.118 
.117 
.116 
.114 

.113 i 

.11-;! 

.110 

.100 

5.106 

.107 
.105 
.104 
.102 
.101 

.099 
J09& 
.096 
.095 
6.094 

.093 
.091 
.090 
.088 
.Ob7 

.065 
.084 
.063 
.062 
5.061 

.OTl» 
.078 
.076 
.075 
.073 

.072 
.071 
.069 
.068 
6.067 



6^1011- 
gitnde. 



gitode. 



I 



6.864 
.HG2 
.86(1 
.859 
.857 
.855 

.853 
.851 
.85<J 
.848 
6.hlC 



I 



.817 
.tl5 
.814 
.812 
6.^10 

.808 
.806 
.804 
.802 
.801 

.799 
.797 
.795 
.794 
6.792 

.790 

.788 
.786 
.785 
.783 

.781 
.779 
.777 
.776 
6.774 

.772 
.770 
.768 
.767 
.765 

.763 
.7G1 
.759 
.758 
6.756 



.844 


..V>6 1 


.842 


.553 


.840 


.551 


.839 


.549 


.837 


.547 


.835 


•044 


.833 


.542 


.831 


.540 


.830 


.637 


6.828 


8.636 


.826 


.633 


.S24 


.531 


.822 


.529 


.821 


.627 


.819 


.524 



.522 
.520 
.518 
.516 
8.613 

.611 
.506 
M6 
Mi 
.602 

.499 
.497 
.495 
.492 
8.490 

.488 
.486 
.483 
.481 
.479 

.477 
.475 
.473 
.470 
8.468 

.AGS 
.464 
.461 
.459 
.457 

.454 
.452 
.450 
.447 
8.445 



7'Ion- 
gitode. 



8.680 
.578 
.576 
.574 
.571 
.569 j 

.507; 
.565 1 
.562: 
.560 i 

8.558 ; 



8'lon. 
gitode. 



•'lOB- 

gitnde. 



btekm. 
10.297 

.)Qi 

.291 
.-289 
.2S'> 
.283 

.281 
.278 
.275 
.272 
10.270 

.267 
.2*4 
.262 
.259 
.256 

.253 
.251 
.248 
.246 
10.243 

.240 
.237 
.235 
.232 
.229 

.227 
.224 
.221 
.219 
10.216 

.213 
.210 
.208 
.205 
.203 

.200 
.197 
.194 
.192 
10.189 

.186 
.183 
.181 
.178 
.175 

.172 
.170 
.167 
.165 
10.162 

.159 
.156 
.15;^ 
.151 
.148 

.145 
.142 
.139 
.137 
10.134 



j ; 

Jnefcat. ! htdte*. Im eh m . 



12.013 
.010 
.007 
.003 
.000 

11.997 

.994 
.991 
.988 
.984 
11.981 

.978 
.975 
.972 
.969 
.966 

.963 
.960 
.956 
.953 
11.960 

.947 

.910 
.937 
.934 

.931 
.928 
.924 
.921 
11.918 

.915 
.912 
.909 
.906 
.903 

.900 
.897 
.894 
.890 
11.887 

.881 

•Oi I 

.874 
.871 

.868 
.865 
.862 
.859 
11.855 

.852 
.849 
.845 
.842 
.839 



13.729 
.725 
.7-22 
.718 
.715 
.711 

.708 
.704 
.700 
.697 
13.693 

.690 



.683 
.679 I 
.676 

.672 
.669 
.665 
.661 
13.667 

.664 
.651 
.647 
.644 
.640 

.636 
.633 
.629 
.625 



15.445 
.441 
.437 
.433 
.429 
.425 

.421 
.417 
.413 
.409 
16.404 

.400 
.396 
.392 

.ooo 

.380 
.376 
.372 
.368 
15.364 

.360 
.356 
.352 

.340 
.336 
.332 
.328 



13.621 16.323 



.617 
.614 
.610 
.607 
.603 

.600 
.596 
.592 
.589 
13.586 

.582 
.578 
.575 
.571 
.667 

.564 
.560 
.557 
.553 
13.549 

.546 
.541 
.537 
.534 
.530 



.836 


.526 


,833 


.522 


.830 


.619 


.826 


.•616 


.823 


13.512 



.319 
.315 
.311 
.907 
JXB 

.299 
.296 
.291 
.287 
16.283 

.879 
.275 

.2n 

.267 
.283 

.859 
.865 
.251 
.247 
16.242 

.238 
.234 
.230 
.226 



.818 
.214 
.210 
.206 
15.201 



lO'km- 



17.161 
.157 
.162 
.148 
.143 
.139 

.134 
.130 
.125 
.121 
17.116 

.112 
.107 
.103 
.096 
.094 

.069 
.085 
.080 
.076 
17.071 

.067 
.068 
.058 
.053 
.049 

.044 
.040 
.035 
.031 
17.026 

.022 
.017 
.013 
.008 
.004 

16.999 
.995 
•990 
.986 

16.961 

.977 
.972 
.968 
.963 
.959 

.954 
.960 
.945 
.941 
16.966 

.932 
.927 
.923 
.918 
.914 

.909 
.906 

.900 

.8» 

16.880 



1 
2 
3 

4 
6 
6 
7 
8 
9 
10 




0.000 
.001 
.001 
.003 

' .004 
.006 
.008 
JOII 
.013 

.CUT 



it 



1 

8 
3 
4 
6 
6 
7 
8 
9 
19 



n 



^ 



8.801 

4.902 

6.902 

9.203 

11.604 

13.806 

16.106 

18.406 

20.707 

23.008 
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Table X. — Co-ordinates for projeetion of maps. Scale -^^jjj. 

[Derivation of table explained in section (6) ; nse of table explained on page 22.] 



If 


Abscissas of developed parallel. 


Longitude 
interval. 


lates of 

eloped 

sallel. 






















%^ 


1' lon- 


2' lon- 


3' lon- 


4' lon- 


5' lon- 


6' lon- 


V lon- 


8' lon- 


y lon- 


lO' lon- 


€^i. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


pt 


O f 


Iitcihes. 


Inches. 


Inches. 


Inches. 


Indies. 


Inches. 


Inches. 


Inches. 


Inches. 


JvvOWoq* 


/ 


Inches. 


43 00 


1.689 


3.378 


6.067 


6.766 


8.445 


10.134 


11.823 


13.512 


15.201 


16.890 


1 


0.000 


1 


.689 


.377 


.066 


.754 


.443 


.131 


.820 


.508 


.197 


.885 


2 


.001 


2 


.688 


.376 


.064 


.762 


.441 


.128 


.817 


.504 


.193 


.881 


3 


.001 


3 


.688 


.375 


.063 


.751 


.438 


.126 


.813 


.501 


.189 


.876 


4 


.003 


4 


.687 


.374 


.061 


.749 


.436 


.123 


.810 


.497 


.185 


.872 


5 


.004 


ft 


.687 


.373 


.060 


.747 


.434 


.120 


.807 


.493 


.181 


.867 


6 

7 


.006 
.008 


6 


.686 


.372 


.058 


.746 


.431 


.117 


.804 


.490 


.177 


.863 


8 


.011 


7 


.686 


.371 


.057 


.743 


.429 


.114 


.801 


.486 


.173 


.858 


9 


.013 


8 


.686 


.370 


.056 


.742 


.427 


.111 


.797 


.482 


.169 


.854 


10 


.017 


9 
10 


.685 
1.684 


.370 
3.369 


.054 
6.053 


.740 
6.738 


.425 
8.422 


.109 
10.106 


.794 
11.791 


.479 
18.475 


.166 
16.160 


.849 
16.844 










11 


.684 


.368 


.051 


.736 


.420 


.103 


.788 


.471 


.166 


.840 






12 


.683 


.367 


.050 


.734 


.418 


.100 


.786 


.467 


.162 


.835 






13 


.683 


.366 


.048 


.732 


.415 


.098 


.782 


.464 


.147 


.831 






14 


.683 


.365 


.047 


.730 


.413 


.095 


.778 


.460 


.143 


.826 






15 


.682 


.364 


.046 


.728 


.411 


.092 


.775 


.456 


.139 


.822 






16 


.682 


.363 


.044 


.726 


.408 


.090 


.772 


.453 


.135 


.817 






17 


.681 


.362 


.042 


.724 


.406 


.087 


.769 


.449 


.131 


.813 






18 


.681 


.361 


.041 


.722 


.404 


.084 


.765 


.445 


.126 


.808 






19 


.681 


.361 


.040 


.720 


.402 


.082 


.762 


.442 


.122 


.803 






20 


1.680 


3.360 


6.039 


6.719 


8.399 


10.079 


11.759 


13.438 


15.118 


16.798 






21 


.680 


.359 


.037 


.717 


.397 


.076 


.756 


.434 


.114 


.794 






22 


.679 


.358 


.036 


.716 


.395 


.073 


.753 


.430 


.110 


.789 






23 


.679 


.357 


.035 


.714 


.392 


.070 


.749 


.427 


.106 


.785 






24 


.678 


.356 


.033 


.712 


.390 


.068 


.746 


.423 


.102 


.780 






25 


.678 


.355 


.032 


.710 


.388 


.066 


.743 


.|20 


.098 


.776 






26 


.677 


.364 


.031 


.708 


.385 


.063 


.739 


.416 


.093 


.771 






27 


.677 


.363 


.029 


.706 


.383 


.060 


.736 


.413 


.089 


.767 






28 


.676 


.352 


.028 


.704 


.381 


.057 


.733 


.409 


.086 


.762 






29 


.676 


.351 


.027 


.703 


.378 


.054 


.729 


.406 


.081 


.767 






30 


1.675 


3.350 


5.026 


6.701 


8.376 


10.051 


11.726 


13.402 


16.077 


16.752 






31 


.675 


.349 


.024 


.699 


.374 


.048 


. .723 


.398 


.073 


.748 






32 


.674 


.348 


.023 


.697 


.372 


.045 


• .720 


.394 


.069 


.743 






33 


.674 


.347 


.021 


.695 


.369 


.043 


.716 


.391 


.066 


.739 






34 


.674 


.346 


.020 


.693 


.367 


.040 


.713 


.387 


.061 


.734 






35 
1 


.673 


.345 


.018 


.691 


.365 


.037 


.710 


.383 


.067 


.730 






1 36 


.673 


•044; 


.017 


.689 


.363 


.034 


.707 


.380 


.053 


.726 






37 


.672 


.343 


.016 


.687 


.360 


.032 


.704 


.376 


.049 


.721 






38 


.672 


.342 


^14 


.686 


.368 


.029 


.700 


.372 


.046 


.716 






39 


.672 


.342 


.013 


.683 


.356 


.026 


.697 


.369 


.040 


.711 






40 


1.671 


3.341 


5.012 


6.682 


8.353 


10.024 


11.694 


13.366 


16.036 


16.706 






41 


.671 


.340 


.010 


.680 


.361 


.021 


.691 


.361 


.031 


.702 






42 
43 


.670 


.339 


.009 


.678 


.349 


.018 

/\1 s 


.688 


.357 
.354 


.027 
.023 


.697 
.693 






.670 


.338 


.007 


.677 


.346 


.016 


.684 






44 


.669 


.337 


.006 


.675 


•o44 


.013 


.681 


.360 


.019 


.688 




^ 


45 


.669 


.336 


.004 


.673 


.342 


.010 


.678 


.347 


.016 


.684 


■•55 


ii 


46 


.668 


.335 


.003 


.671 


.339 


.008 


.675 


.343 


.011 


.079 


II 


47 


.668 


.334 


.002 


. .669 


.337 


.005 


.672 


.340 


.007 


.074 


^.2 


0.9 


48 


.667 


.333 


.000 


.6^ 


.335 


.002 


.668 


.336 


.003 


.670 




49 
50 


.667 
1.666 


.332 
3.332 


4.999 
4.998 


.666 
6.664 


.333 
8.330 


9.999 
9.996 


.666 
11.662 


.332 
13.328 


14.998 
14.994 


.665 
16.660 


































Inches. 


51 


.666 


.331 


.996 


.662 


.328 


.993 


.659 


.324 


.990 


.656 


/ 




52 


.665 


.330 


.995 


.660 


.326 


.990 


.656 


.320 


.986 


.650 


1 


2.301 


53 


.665 


.329 


.993 


.658 


.323 


.988 


.652 


.316 


.981 


.646 


2 


4.C02 


64 


.664 


.328 


.992 


.656 


.320 


.986 


.649 


.313 


.977 


.641 


3 


6.904 


65 


.604 


.327 


.991 


.654 


.318 


.982 


.646 


.309 


.973 


.636 


4 
6 


9.205 
11.506 


56 


.663 


.326 


.989 


.652 


.316 


.979 


.642 


.306 


.969 


.632 


6 


13.807 


67 


.663 


.325 


.988 


.650 


.313 


.976 


.639 


.301 


.965 


.627 


7 


16.108 


68 


.662 


.324 


.986 


.648 


.310 


.974 


.636 


.297 


.960 


.623 


8 


18.410 


69 


.662 


.323 


.985 


.646 


.308 


.971 


.632 


.294 


.956 


.618 


9 


20.711 


60 


1.661 


3.323 


4.984 


6.645 


8.306 


9.968 


11.629 


13.290 


14.952 


16.613 


10 


23.012 
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,^ 


wmiH^m^^r 


— 










1^ 


I'km- 


^1* 


i'lMw- 


4'1«- 


Vlm- 


ri»- 


rto- 


e'L»- 


rtet 


irk» 


■s 


j;^ 


«*»*^ 


(ttxk. 


cadL 


ftM*. 


SlBlto. 


ciM>k 


„u^ 


*°'*^^ 


(iMi. 


■**■;"" 




I-i-. 


*«*-. 


b>HIL 


M-. 


i-i~ 


AahK 


t^km. 


>-k~ 


I.t> 


M^ 




M^ 


'' 


Lin 


liil 


*.S<4 


«.»U 


uos 


S.sfg 


U.43 


13g>~ 


i4ja 


1«.«U 




ftooo 










jM3 


XM 




.MB 




Mi 














J«3 


.HI 




.*« 


jKB 




Mt 






.001 






•Wi 










.SW 




















'.a: 




!*K 




j:* 




JM 






s 


.«• 


JU 


!^ 




JK 


JM 


.«ia 




JSl 






i 






^- 




.SB 




JSI 




.K» 


.S3! 








■«* 




■VI 


.sn 


J») 
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Mi 
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.Mi 
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.« 


U> JDT 


lA 
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Jli 
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«Ik« 
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JW 
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U 
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Iki 
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U 
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!tei 


isi- 






Ma 


JM 


-■• 


.M3 














.sea 


.«a 


.571 




Ml 


.SB 














.SK 


.»i» 




















!fiu 










JK» 
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10 














JM 


ji» 


.m 


.6«l 




ll«t 


UM 


t!ssa 
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eiaa 


»!iU 


ILiO 




14LWI 


W.SW 












.Boa 
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.KM 


Mt 


.m 
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B 
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.&S 


.KB 
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.BOB 




M 








.too 
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.»0o 


.&» 




.KM 
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[mb 


, .m 


^T 
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>IT 


.l»« 


'.B4. 


■*•* 










.MT 
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.Mi 


.BM 
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.§41 


.491 




1 
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.SSI 


.S3» 
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.4M 








.ssa 




MS 


.&» 
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10 










.aaa 
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iImt 


SM 


i!m2 
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a.a« 


•■•^ 




u-ra 


lUK 


U.472 












.XI 


.asi 




.S2T 




.821 


.46; 












JBf^ 










.BIT 


.4GI 




» 


!mb 




:9S7 








.S^ 












Mi 


.Ml 


:eM 










.4S3 




M 


!m£ 


:>» 


,sot 




.221 


.M9 






.804 


.44» 




M 








.817 


.zn 




















.ST5 
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!«W 








llH 










.H4 










» 


i!wi 


£^ 
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tAlU 
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*U 
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m 


MA 
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.MS 
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!«i 




















.S44 
















'.tto 
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11 




«1 


.m 


.!7B 


11? 


£sa 


'.IX 


m 


.478 


m 


.TST 
.7(3 


'.S3S 


li 












.IW 






li«a 








to 


1,63S 


sil^ 




1X1 




alK? 


.4E8 


.108 


14:740 


ifl!^ 








Im^km. 


i 


.M8 


.JTS 


iftIO 


:SS 


!l86 


.8X4 


.4K! 


.ow 

.094 


Iras 


.3M 






'.em 


:i 


[wa 


'Mi 


:m 


■li 


!4«1 


.s 




JBO 

.s» 




a'-KB 


M 


:6» 




.802 
.BOl 


'.BXS 

'.S35 


!ie8 


:goT 


!43S 


.079 
!06B 


™ 

!712 


'.3W 
.342 

.S37 




P 


W 


l.(W3 




4.900 




S.lGfl 


3.7W 


11 .432 


1S.006 


14,0=. 


TB.331 





°'°" 
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Table X. — Co-ordinates for projection of maps. Scale -^rirv- 
[Derivation of table explained in section (5) ; nse of table explained on page 22.] 



it 


Abflciasas of developed parallel. 


|1 

§1 


Ordinates of 

developed 

parallel. 


1' lon- 


2' lon- 


3' lon- 


4' lon- 


5' lon- 


6' lon- 


r lon- 


8' lon- 


9' lon- 


lO' lon- 


a* 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


•3" 


o / 


Indhei. 


laehes. 


InehM. 


Inchee. 


Inches. 


Inohea. 


LuAea. 


IncJtea, 


Indus. 


Ltches. 


/ 


Inches. 


4600 


1.633 


3.266 


4.900 


6.633 


8.166 


9.799 


11.432 


13.066 


14.699 


16.a32 


1 


0.000 


1 


.633 


.266 


.899 


.531 


.164 


.796 


.429 


.062 


.695 


.328 


2 


.001 


2 


.632 


.264 


.897 


.529 


.162 


.793 


.426 


.068 


.691 


.323 


3 


.001 


3 


.632 


.263 


.896 


.527 


.160 


.790 


.422 


.064 


.686 


.319 


4 


.003 


4 


.631 


.262 


.894 


.525 


.157 


.787 


. .419 


.050 


.682 


.314 


5 


.004 


6 


.631 


.261 


.893 


.523 


.165 


.784 


.416 


.046 


.678 


.310 


6 

7 


.006 
.008 


6 


.630 


.260 


.891 


.621 


.153 


.781 


.412 


.042 


.673 


.306 


8 


.011 


7 


.630 


.259 


.890 


.520 


.150 


.778 


.409 


.038 


.669 


.300 


9 


.013 


8 


.629 


.258 


.888 


.518 


.148 


.776 


.406 


.034 


.665 


.295 


10 


.017 





.629 


.258 


.887 


.516 


.146 


.772 


.403 


.030 


.660 


.290 






10 


1.628 


3.267 


4.886 


6.514 


8.142 


9.770 


11.399 


13.027 


14.656 


16.284 






11 


.628 


.256 


.884 


.512 


.140 


.787 


.396 


.023 


.662 


.279 






12 


.627 


.255 


.883 


.510 


.137 


.764 


.392 


.019 


.648 


.274 






13 


.627 


.254 


.881 


.508 


.135 


.761 


.389 


.016 


.643 


.270 






14 


.627 


.253 


.880 


.506 


.132 


.769 


.385 


.012 


.639 


.265 






16 


.626 


.252 


.878 


.504 


.130 


.756 


.882 


.008 


.634 


.260 






16 


.626 


.251 


.877 


.502 


.128 


.763 


.378 


.004 


.680 


.266 






17 


.625 


.250 


.876 


.600 


.125 


.750 


.375 


.000 


.626 


.250 






18 


.625 


.249 


.874 


.498 


.123 


.747 


.371 


12.997 


.621 


.246 






19 


.625 


.248 


.872 


.496 


.120 


.744 


.368 


.993 


.616 


.241 






20 


1.624 


3.247 


4.871 


6.494 


8.118 


9.742 


11.366 


12.989 


14.612 


16.236 






21 


.624 


.246 


.869 


.492 


.115 


.739 


.362 


.985 


.608 


.231 






22 


.623 


.246 


.868 


.490 


.113 


.736 


.369 


.981 


.603 


.226 






23 


.623 


.244 


.866 


.488 


.110 


.733 


.356 


.977 


.599 


.221 






24 


.622 


.243 


.865 


.486 


.108 


.730 


.352 


.973 


.694 


.217 






25 


.622 


.242 


.863 


•4ox 


.106 


.727 


.349 


.970 


.690 


.212 




. 


26 


.621 


.241 


.862 


.482 


.103 


.724 


.345 


.966 


.685 


.207 






27 


.621 


.240 


.860 


.480 


.101 


.721 


.342 


.962 


.681 


.202 






2S 


.620 


.239 


.859 


.478 


.098 


.718 


.339 


.958 


.677 


.198 






29 


.620 


.239 


.857 


.476 


.096 


.715 


.335 


.954 


.573 


.193 






SO 


1.619 


3.288 


4.856 


6.475 


8.094 


9.713 


11.332 


12.950 


14.569 


16.188 






81 


.619 


.237 


.864 


.473 


.092 


.710 


.329 


.946 


.565 


.183 






32 


.618 


.236 


.853 


.471 


.089 


.707 


.326 


.942 


.661 


.178 






83 


.618 


.235 


.851 


.469 


.087 


.704 


.322 


.939 


.566 


.173 






34 


.617 


.234 


.850 


.468 


.084 


.701 


.318 


.935 


.552 


.169 






36 


.617 


.233 


fiAA 


.466 


.082 


.698 


.315 


.931 


.648 


.164 






36 


.616 


.232 


.847 


.464 


.080 


.695 


.311 


.927 


.543 


.169 






37 


.616 


.231 


.845 


.462 


.077 


.692 


.308 


.923 


.539 


.154 






38 


.615 


.230 




.460 


.075 


.689 


.304 


.920 


.534 


.150 






39 


.616 


.229 


.843 


.458 


.072 


.686 


.301 


.916 


.530 


.145 






40 


1.614 


3.228 


4.842 


6.456 


8.070 


9.684 


11.298 


12.912 


14.626 


16.140 






41 


.614 


.227 


.840 


.454 


.068 


.681 


.294 


.908 


.622 


.135 






42 
43 


.613 


.226 

noef 


.839 
.837 


.452 
.450 


.065 


.678 
.675 


.291 
.287 


.904 
.900 


.517 
.513 


.130 
.126 






.613 


.225 


.063 






44 


.612 


.224 


.836 


.448 


.060 


.672 


.284 


.897 


.608 


.121 




•rJ. . 


46 


.612 


.223 


.834 


.447 


.068 


.669 


.281 


.893 


.504 


.116 




c9 m 

a s 


46 


.611 


.222 


.833 


.445 


.056 


.666 


.277 


.889 


.500 


.111 


-3^ 


il 


47 


.611 


.221 


.832 


.443 


.053 


.663 


.274 


.885 


.495 


.106 


si 


48 


.610 


.220 


.830 


.441 


.051 


.660 


.270 


.881 


.491 


.102 


a^ 


49 
60 


.610 
1.609 


.219 
3.218 


.829 
4.828 


.439 
6.437 


.048 
8.046 


.657 
9.665 


.267 
11.264 


.877 
12.874 


.487 
14.483 


.097 
16.092 


































Inches. 


61 


.609 


.217 


.826 


.435 


.044 


.652 


.261 


.870 


.479 


.087 


f 


' 


62 


.608 


.216 


.825 


.433 


.041 


.649 


.267 


.866 


.475 


.082 


1 


2.302 


63 


.608 


.215 


.823 


.431 


.039 


.646 


.264 


.863 


.470 


.078 


2 
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64 
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.429 
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.643 


.261 


.859 


.466 
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3 


6.906 


- 66 
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.213 


.820 


.427 


.034 
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.247 


.855 


.462 


.068 


4 
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9.208 
11.510 
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.426 


.032 
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.457 
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6 


13.812 


67 
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.634 
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.453 
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7 
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.631 
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.448 


.064 


8 


18.416 


59 


.605 


.210 


.814 


.420 


.024 


.629 


.234 


.840 


.444 


.050 


9 


20.718 


60 


1.604 


3.209 


4.813 


6.418 


8.022 


9.627 


11.231 


12.836 


14.440 


16.045 


10 


23.020 
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Table X. — Co-ordinates for projection of maps. Scale -a-rinr* 

[I>erivation of table explained in section (6) ; nse of table explained on page 22.] 
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Abscissas of developed parallel. 


gitude 
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2' lon- 
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|5 
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3* 
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gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


o / 


htehes. 


htehM. 


Ltehm. 


Inches. 


Ihchea. 


Inches, 


Inches. 


Inches. 


Indtes. 


htches. 


/ 


Inches. 


4700 


1.575 


3.161 


4.726 


G.302 


7.877 


9.452 


11.028 


12.603 


14.179 


15.764 


1 


0.000 


1 


.575 


.160 


.724 


k .300 


.874 


.449 


.024 


.699 


.175 


.749 


2 


.001 


2. 


.674 


.149 


.723 


.298 


.872 


.446 


.021 


.695 


.170 


.744 


3 


.001 


3 


.574 


.148 


.721 


.296 


.869 


.443 


.017 


.591 


.166 


.739 


4 


.003 


4 


.573 


.147 


.720 


.294 


.867 


.440 


.014 


.587 


.161 


.734 


6 


.004 


6 


.673 


.146 


.718 


.292 


.864 


.437 


.010 


.683 


.157 


.729 


6 

7 


.006 
.008 


6 


.572 


.145 


.717 


.290 


.862 


.434 


.007 


.679 


.152 


.724 


8 


.011 


7 


.672 


.144 


.715 


.288 


. .859 


.431 


.003 


.575 


.148 


.719 


9 


.013 


8 


^ .571 


.143 


.714 


.286 


.857 


.428 


.000 


.571 


.143 


.714 


10 


.017 


9 
10 


" .671 
1.670 


.142 
3.141 


.712 
4.711 


.284 
6.282 


.854 
7.852 


.425 
9.422 


10.996 
10.993 


.567 
12.663 


.139 
14.134 


.709 
16.704 










11 


.670 


.140 


.709 


.280 


.849 


.419 


.989 


.669 


.130 


.699 






12 


.669 


.139 


.708 


.278 


.847 


.416 


.986 


.565 


.125 


.694 






13 


.669 


.138 


.706 


.276 


.844 


.413 


.982 


.551 


.121 


.689 






14 


.668 


.137 


.705 


.274 


.842 


.410 


.979 


.547 


.116 


.684 






16 


.668 


.136 


.703 


.272 


.839 


.407 


.976 


.543 


.112 


.679 






16 


.667 


.135 


.702 


.270 


.837 


.404 


.972 


.539 


.107 


.674 






17 


.667 


.134 


.700 


.268 


.834 


.401 


.968 


.535 


.103 


.669 






18 


.666 


.133 


.699 


.266 


.832 


.398 


.966 


.531 


.098 


.664 






19 


.666 


.132 


.697 


.264 


.829 


.396 


.961 


.527 


.094 


.659 






20 


1.666 


ai3i 


4.696 


6.262 


7.827 


9.393 


10.968 


12.624 


14.089 


16.655 






21 


.666 


.130 


.694 


.260 


.824 


.390 


.964 


.620 


.086 


.650 






22 


.664 


.129 


•693 


.258 


.822 


.387 


.961 


.516 


.080 


.645 






23 


.664 


.128 


.691 


.256 


.819 


.384 


.947 


.512 


.076 


.640 






24 


.663 


.127 


.690 


.254 


.817 


.381 


• V%4 


.508 


,.071 


.635 






25 


.663 


.126 


.688 


.252 


.814 


.378 


.940 


.604 


.067 


.630 






26 


.662 


.125 


.687 


.260 


.812 


.375 


.937 


.600 


.062 


.626 






27 


.562 


.124 


.686 


.248 


.809 


.372 


.933 


.496 


.068 


.620 






28 


.561 


.123 


.684 


.246 


.807 


.369 


.930 


.492 


.053 


.615 






29 


.561 


.122 


.682 


.244 


.804 


.366 


.926 


.488 


.049 


.610 






30 


1.560 


3.121 


4.681 


6.242 


7.802 


9.363 


10.923 


12.484 


14.044 


16.606 






31 


.560 


.120 


.679 


.240 


.799 


.360 


.919 


.480 


.040 


.600 






32 


^9 


.119 


.678 


.238 


.796 


.357 


.916 


.476 


.035 


.695 






33 


.559 


.118 


.676 


.236 


.794 


.354 


.912 


.472 


.031 


.590 






34 


.669 


.117 


.676 


.234 


.792 


.351 


.909 


.468 


.026 


.685 






36 


.558 


.116 


.673 


.232 


.789 


.348 


.905 


.464 


.022 


.680 






36 


.558 


.116 


.672 


.230 


.787 


.346 


.902 


.460 


.017 


.576 






87 


.567 


.114 


.670 


.228 


.784 


.342 


.899 


.456 


.013 


.570 






38 


.567 


.113 


.669 


.226 


.782 


.339 


.895 


.452 


.009 


.565 


■ 




39 


.557 


.112 


.668 


.224 


.780 


.336 


.892 


AAA 


.004 


.560 






40 


1.656 


3.111 


4.667 


6.222 


7.778 


9.334 


10.889 


12.446 


14.000 


16.556 






41 


.566 


.110 


.666 


.220 


.775 


.331 


.886 


.441 


13.996 


.551 






42 


.556 


.109 


.664 


.218 


.773 


.328 


.882 


.437 


.991 


.546 






43 


.656 


.108 


.662 


.216 


.770 


.325 


.878 


.433 


.986 


.541 






44 

46 


.564 
.664 


.107 
.106 


.661 
.659 


.214 
.212 


.768 
.765 


.322 
.319 


.875 
.871 


429 


982 


536 






.425 


.977 


.631 


"2 S 


li 


46 


.653 
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.210 


.763 
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.868 


.421 
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.626 


II 


li 
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.864 
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^^ 


49 
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.204 
6.202 


.755 
7.763 


.307 
9.304 
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10.864 


.409 
12.405 


.959 
13.956 


.511 
16.606 
































Inches. 
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.661 
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.200 


.760 


.301 


.860 
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.501 


t 
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1 
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9 


20.725 
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9.274 


10.820 
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13.911 


16.467 


10 


23.028 
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.S8S 








K 


.»6 


jita 


.801 


.138 


Ins 


.3t« 




.ns 








!3 


.G3B 






.13 


.8T0 


.206 




.!74 


^808 


J42 




H 


.BH 












:t3» 




.806 


xt 




!S 


Mt 




.808 


J33 


'ma 


!]» 


.183 


.9166 


.788 






M 


.S33 






.131 


.883 




.T39 




.794 










Mt 


.Hn 


.14 












xa 




K 


An 








1«B 






.» 








SS 


.uz 


.082 


IsM 




.«« 














M 






l^U 


•!U3 


T.853 






uCm 




■axj 




31 


.531 


-080 


jm 


.m 


.860 


.181 


.lis 


.2« 


.771 


xa 






.530 




jea 










.238 




.isn 




83 






.538 




'.nth 






.231 














JiM 


Ill£ 


.643 




Itoi 






'.KJ 




u 


'.ssa 


!ofi« 




.iia 


.640 


lies 




'.m 


:76B 


jtta 






.im 














.Ma 




sn 






.628 




jaa 




If35 














38 














'.tin 


.214 


^740 


iaoi 






'xn 






.lU 












.161 




40 




sioBi 


t67T 




i.nsa 


sliB* 


lo!680 


12!20« 


11731 


axi 






.52* 








.025 














«a 




!ou 




!0M 
.0»7 






:673 




:7ss 


'.m 

.M2 




















M 


.531 


.041 
















-237 






w 


.SM 




.688 


.091 


!615 
.618 


!l39 
.136 


.65» 


.186 


.704 


.132 


II 


1 








J«7 




.810 


.133 


.665 




.699 


■^ 




.522 


.OM 






.SB 




.652 








M 


i:^ 




.tai 

i.G82 


•:^ 


.805 


Dim 


.613 
10.6*5 


12:i6« 


laieso 


15^ 








■i.,a_ 




.521 




.681 




.BOO 
















lu 














!«3S 










2.303 






















Il92 




i.eot 


M 










^593 






!l50 












.SIS 


i 


.BS5 


.073 


.590 


.109 


!82T 
.623 




.6*3 


!lB2 

.177 




iiiew 












:5S5 






!l3S 


!g54 








ilT 


:<B2 


.M» 


!o» 


'.5ta 


!tot 


'Il3 


!l30 


'.<ns 


!iS 




20.729 


ao 


Lew 






8.082 




B.OM 


io!«M 


i2.m 




is.i»a 


10 


23.035 



ivooinrAi]).] 
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Table X. — Co-ardinate9 far projection of maps. Scale sjiTa- 

[DexiTBtion of table explained in section (5); use of table explained on page 22.] 



tnde of 
rallel. 


Abscissas of developed parallel. 


gitude 
erval. 


latesof 

eloped 

allel. 






















11. 


1' lon- 


2' lon- 


3' lon- 


4' lon- 


5' lon- 


6' lon- 


7' lon- 


8' lon- 


9' lon- 


lO' lon- 


o d 




1^ 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


o / 


LncheB, 


SMthes. 


Inches 


InchM. 


Indus. 


IneheB. 


Inches. 


Inches. 


htehes. 


Jbuihes. 


/ 


Inches. 


4900 


1.616 


3.031 


4.547 


6.062 


7.578 


9.094 


10.609 


12.125 


13.640 


16.166 


1 


0.000 


1 


.616 


.030 


.646 


.060 


.676 


.091 


.606 


.121 


.636 


.161 


2 


.001 


2 


.616 


.029 


.644 


.058 


.573 


.088 


.602 


.117 


.631 


.146 


3 


.001 


8 


.615 


.028 


.642 


.056 


.670 


.086 


.599 


.113 


.626 


.141 


4 


.003 


4 


.614 


.027 


.541 


.054 


.668 


.082 


.595 


.109 


.622 


.136 


6 


.004 


5 


.614 


.026 


.539 


.052 


.666 


.079 


.692 


.106 


.617 


.130 


6 

7 


.006 
.008 


6 


.613 


.026 


.638 


.050 


.563 


.076 


.688 


.101 


.613 


.126 


8 


.011 


7 


.613 


.024 


.636 


.048 


.560 


.073 


.685 


.097 


.608 


.120 


9 


.013 


8 


.612 


.023 


.535 


.046 


.558 


.070 


.681 


.092 


.604 


.116 


10 


.017 





.612 


.022 


.633 


.044 


.665 


.066 


.678 


.088 


.699 


.110 






10 


1.611 


3.021 


4.532 


6.042 


7.553 


9.063 


10.574 


12.084 


13.696 


16.105 






11 


.611 


.020 


.530 


.040 


.550 


.060 


.571 


.080 


.590 


.100 






12 


.610 


.019 


.529 


.038 


.548 


.067 


.567 


.076 


.686 


.095 






13 


.610 


.018 


.527 


.036 


.646 


.054 


.564 


.072 


.681 


.090 






14 


.609 


.017 


.526 


.034 


.643 


.051 


.660 


.067 


.676 


.086 






16 


.606 


.016 


.624 


.032 


.540 


.047 


.557 


.063 


.672 


.079 






16 


.608 


.016 


.623 


.030 


.637 


.044 


.563 


.059 


.667 


.074 






17 


.607 


.014 


.521 


.028 


.634 


.041 


.649 


.056 


.563 


.069 






18 


.607 


.013 


.520 


.026 


.632 


.038 


.546 


.051 


.568 


.064 






19 


.606 


.012 


.518 


.024 


.629 


.036 


.642 


.047 


.664 


.059 






, 20 


1.606 


3.011 


4.516 


6.022 


7.627 


9.032 


10.538 


12.043 


13.549 


16.064 






21 


.606 


.010 


.515 


.020 


.524 


.029 


.636 


.039 


.644 


.049 






22 


.604 


.009 


.513 


.018 


.621 


.026 


.531 


.035 


.540 


.044 






28 


.604 


.008 


.512 


.016 


.619 


.023 


.628 


.030 


.536 


.089 






9A 


.603 


.007 


.510 


.014 


.616 


.020 


.624 


.026 


.631 


.034 






1 "" 


.603 


.006 


.609 


.012 


.614 


.017 


.520 


.022 


.526 


.028 






26 


.602 


.006 


.607 


.010 


.611 


.014 


.617 


.018 


.622 


.023 






27 


.502 


.004 


.606 


.008 


.609 


.011 


.613 


.014 


.617 


.018 






28 


.501 


.003 


.604 


.005 


.506 


.008 


.609 


.010 


.613 


.013 






29 


.601 


.002 


.608 


.003 


.604 


.006 


.506 


.006 


.608 


.008 






80 


1.500 


8.001 


4.601 


6.001 


7.602 


9.002 


10.502 


12.002 


13.503 


16.003 




• 


31 


.500 


.000 


.600 


6.999 


.499 


8.999 


.499 


11.998 


.499 


14.998 






32 


.499 


2.999 


.498 


.997 


.497 


.996 


.496 


.994 


.494 


.993 






33 


.499 


.998 


.497 


.995 


.494 


.993 


.491 


.990 


.490 


.988 






84 


.498 


.997 


.495 


.993 


.492 


.990 


.488 


.986 


.486 


.983 






86 


.498 


OQA 
.WO 


.494 


.991 


.489 


.987 


•4o4 


.982 


.480 


.978 






86 


.497 


.995 


.492 


.989 


.486 


.984 


.481 


.978 


.476 


.972 






87 


.497 


.994 


.491 


.987 


4A4. 


.981 


.477 


.974 


.471 


.967 






88 


.496 


.993 


.489 


.985 


.481 


.978 


.474 


.970 


.467 


.962 






80 


.496 


.992 


.488 


.983 


.479 


.976 


.470 


.966 


.462 


.957 






40 


1.496 


2.990 


4.486 


6.981 


7.476 


8.971 


10.466 


11.962 


13.457 


14.952 






41 


.496 


.989 


.486 


.979 


.474 


.968 


.463 


.968 


.463 


.947 






42 
43 


.494 
.494 


.988 
.987 


.483 
.482 


.977 
.976^ 


.471 
.469 


.965 
.962 


.469' 
.456 


.954 
.960 


.448 
.444 


.942 
.937 










44 


.493 


.986 


.480 


.973 


.466 


.959 


.452 


.946 


.439 


.932 




r^ 


46 


.493 


.985 


.479 


.970 


.464 


.956 


.449 


.942 


.434 


.926 


•§•3 


3s 


46 


.492 


.984 


.477 


.968 


.461 


.953 


.445 


.938 


.430 


.921 


5g 


o o 

11 


47 


.492 


.983 


.476 


.966 


.459 


.950 


.442 


.934 


.426 


.916 


Sb 


«:3 


48 


.491 


.982 


.474 


.964 


.456 


.947 


.438 


.930 


.421 


.911 


r^ *^m 


49 
60 


.491 
1.490 


.981 
2.980 


.472 
4.470 


.962 
6.960 


.463 
7.450 


8.941 


.435 
10.431 


.926 
11.921 


.416 
13.411 


.906 
14.901 


































Inches. 


61 


.490 


.979 


.469 


.958 


.448 


.938 


.428 


.917 


.407 


.896 


f 




62 


.489 


.978 


.467 


.956 


.446 


.936 


.424 


.913 


.402 


.891 


1 


2.304 


63 


.489 


.977 


.466 


.954 


.443 


.932 


.421 


.909 


.398 


.886 


2 


4.607 
6.911 


64 


.488 


.976 


.464 


.952 


.440 


.929 


.417 


.906 


.393 


.881 


3 


65 


.488 


.976 


.463 


.950 


.438 


.926^ 


.414 


.901 


.389 


.876 


4 
6 


9.214 
11.618 


66 


.487 


.974 


.461 


.948 


.435 


.923 


.410 


.897 


.384 


.871 


6 


13.822 


67 


.487 


.973 


.460 


.946 


.433 


.920 


.407 


.893 


.380 


.866 


7 


16.126 


68 


.486 


.972 


.458 


tlAA 

• «rxx 


.430 


.917 


.403 


.889 


.376 


.861 


8 


18.429 


69 


.486 


.971 


.457 


.942 


.428 


.914 


.400 


.886 


.371 


.866 


9 


20.732 


60 


1.486' 


2.970 


4.466 


6.940 


7.425 


8.911 


10.396 


11.881 


13.366 


14.861 


10 


23.036 

1 



(383) 



FORMULAS AND TABLES. 

Tablk XL — C»-OTdinatt$ for pn^tdiom of wuipi. Scale jzhm- 
[Duintian of Ubl< uplainad In iBctloii {Sj ; dm of ubla upluned <m [■(> SS.] 



1'^ 








AMdMi ordOT.ioi»» puaii.1. 








H 


lli 




I'loB- 


2'lOB- 


3' loo. 


4'lon- 


V Ion- ^ loo- 


7' ion 


8'IOD- 


9'IOD 


lO'lOB- 


It 111 




gi««l.. 


gWo*.. 


gitud.. 


gUnd-L 


gttud.. (Uad.. 


(itod.. 


gtcnde. 


glnid.. 


-"^■"^|5^* 






"^ 


Ink*. 


IkW 


b<*a. 


loaha, Ji>cW 


UAm. 


bd^ 


~^ 


bti^ JbakB. 














11.040 j 13.248 




17.686 












.4 S 


.«23 




.039 ; .247 




.602 


:870 




001 








.*1S 


.(OH 




.038 : .24S 






.888 


:k5 1 s ; 


001 










.622 


.S2» 


.036; .243 


.460 




.8SS 




002 






!ajj 














.882 




u 




w 


.mr 


!413 




!g26 


:o33' :24o 






.869 


:o6«^ 8 


































.aoe 




.Bl» 


.825 


.oas 


.238 


























.236 








.080; 9. 


























.057 ^ 10 






0» 


i!S! 


4:410 


&81S 


8!S20 


1.:^ 


.229 


.431 


:«3 

.838 


18:848 
.313 






048- 




12 
















.836 










!aM 


!40S 








!226 




.834 




:m2 






.201 














.831 




.039 






.204 






.814 


.018 


:222 


.424 


.829 


.832 


.036 
































!406 












:823 
















.810 








.621 










'.tea 
















.821 








£.!0Z 






8.808 
















21 


.BM 


.403 


SOS 


.807 


.008 


.210 


.412 


.614 


.815 


017 






.201 




:soi 






.M8 








:oi4 






.201 










.207 




:6l>9 




.011 1 
















.206 




.608 










25 


:a» 


!401 


imi 


!802 


.002 




:40a 


.604 


:so4 


:ooB 






2« 












.201 




.602 
























:399 


.699 




21:999 






£8 


■|99 


■399 


!6M 


■797 


■|m 


:i8S 


:aB6 


:69t 


:79e 


.898 
.993 












8.6OT 


8:736 


10:996 


13:184 






19:791 


21.980 






















.690 










32 


iiss 




!6«S 








:3S9 




:788 










.iw 


:3M 














.733 


:98i 








.I»S 






.781 


.988 


.187 




.982 










z 


,10T 


.3M 


.G92 


:78a 


.888 


.186 
.188 


.380 


.680 

.678 


:77a 


'Z 

'.va 










!389 
















.988 








llM 




.68» 






:i7B 




:o7o 




.983 






40 


.190 


.sn 


.687 


.783 


10:8S0 

.ins 




15.372 




19.764 


£L860 

.957 






























, 




!iw 












:S63 










-\ 








!es« 






:i69 


.364 


:G58 


:76s 


:9t8 




\ 




llM 


:3»9 


.GS3 












.760 


.946 


■i-3 


ti \ 


M 


.IM 


.389 


,582 


.776 


.970 


16B 


MB 


663 


.747 


.941 


si 














.969 


:i63 


:367 


:860 






ll 


le 


:iBB 
















:74i 


:98t 


E^ ] 




.ISB 
£.1)S 


.38a 

4.SSS 


s!^ 


aim 


io:9M 


13:i67 


16:360 


11:343 


19:730 


.031 
ELBE* 






-1 






























buiM. 




.188 




.6T8 






.is« 


.348 


J>41 












.1(3 


.88S 


.m 




.881 






ji3a 


.731 


.923 












.6TS 




.860 




:844 


.636 


.728 


.020 










isss 


.616 




.869 




.342 












H 


^IBI 


.383 




:7«e 




:i4B 


.340 


:63i 


:723 


:914 


4 


^■^4 






.383 


.673 
























-382 


.BTB 




:864 




-^ 






:eoe 




1B:960 


u 




* .381 


.6T1 








:S33 






.806 




IB. 332 




!igo 




.671 








.331 






.902 






«0 


2,180 


4J8a 


•.670 


8:730 


10:»49 


13:139 


16.329 


17:618 


18:708 


21.899 


to 


M:228 


J 



MAP CO-ORDINATES. 



Tabi^ XI. — Uo-ordinatei for projection of mapa. 
[D«ti*BtloiiafMi]«U|diili»dln wction (6): uw of tmbls eipUl 



1-. 








AbKlB^ af developed tHiaUel. 






1-^ 


l\- 


!| 


















11 


m 






















V- 




















lO'lon- 


lii 


gitnde. 


gitmie. 


gitBd^. 


BitodB. 


Bituds. 


gitude. 


giludB. 


gltada. 


gltnd«. 


gltuia. 


%^^ 




^fi«^ 


"ft^ 


^i.zr 


i«.«. 


i»*«. 


IZ. 


HT 


7»M«. 


&=»«. 


b^. 




Suba. 










6.TM 














































g 


.18B 


isis 


isee 


.753 


:94s 


128 


:3:i! 
:ai4 


f 


.689 


:893 
M9 






OQB 

on| 






J7S 






:B37 






































1 


























I 


.isa 


,ST3 


.sas 


.749 


.032 


.lis 


.306 


.491 


.678 


.BW 




IS 


!l8£ 
.18* 


4.3CJ 


:™ 


:74l 


J 


■1 


:2e8 

.296 




:e69 

.667 

:«as 


ai:83e 










!g4> 






:U9B 




:4M 




:83D 




» 




!sii& 


.Mg 


!rdt 






:279 




:944 


.827 
















:oB4 








.8!3 






















:B38 


.820 














.S0§ 


.000 












27 


■}" 


■332 


■^ 


■™ 


.S07 


.083 
.087 


:2ne 


'm9 


■^ 


111 








Isaa 












































32 


'iw 


.380 


;M0 


.780 


.BOO 


;«J 


.Ml 


.441 
.438 


:6iB 


:73B 




















.438 
































3fi 


ins 


!m8 


iaaT 


!71H 


:bm 


:07a 


'jiai 


:43i 


:ai<i 


:788 






.ns 
















.607 


.786 














































:eoi 










!356 








:06B 






.638 






40 


a-iTT 


4J5S 


s.iiaa 


8.709 








17.418 




21.773 




























































































.409 
































■S-3 


|S 


<6 

48 


■il 


!350 
.360 


!fi2£ 


:?^ 


:ir5 


-Tr 


■^ 


:33B 


.879 
.678 
.673 


:?^ 


31 


ll 




aim 




elia 


8:697 


mm 


13:04B 


IBiilB 


17:394 


.670 






































I«J,«. 










.696 


.SfiS 




















!3« 










:au 


:3ss 


:G61 
























.386 


































7.M1> 












:833 




:2aa 














W 


.!« 


.346 


lifl 


;|8f 


isM 


'f^ 


'.w* 


:3?a 


:64S 


:^ 


• 




m 




















.646 
























'.wa 














80 


aliTi 


4:342 


eisis 


a:«s4 


iftssa 


u.fm 




I7:;i6a 


lalaM 


si.no 


10 


24.231 



80 



FORMULAS AND TABLES. 



[bull. 60l 







XAULU 


B .AJl.— 


•v/i/-vrf*i 


fnuifHf J 1 


// j/rir/c 


vn>vn vj 


TIN*}/*. 


iJ%JU>tiO 


nnnnr* 










[Derivation of table explained in section (5) 


; use of table explained on 


page 22.] 


Latitude of 
parallel. 


Abflciasas of developed paral^^. 




Ordlnates of 
developed 
parallel. 


1' lon- 


2' lon- 


3' lon- 


4^ lon- 


y lon- 


6' lon- 


7' lon- 


8' lon- 


y lon- 


10' Ion. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


3- 


o / 


Ltche$. 


Ltche$. 


Inohet. 


Indus. 


b»cke$. 


Bhchea. 


lnche$. 


hteke$. 


Btehe*. 


Inche$. 


/ 


LuAea. 


27 00 


2.171 


4.342 


6.513 


8.684 


10.856 


13.026 


16.197 


17.368 


19.539 


21.710 


1 


0.000 


01 


.171 


.341 


.512 


.683 


.853 


.024 


.196 


.366 


.636 


.707 


2 


.001 


02 


.170 


.341 


.611 


.682 


.862 


.022 


.193 


.363 


.634 


.704 


3 


.001 


03 


.170 


.340 


.610 


.68b 


.8£0 


.021 


.191 


.361 


.631 


.701 


4 


.002 


04 


.170 


.339 


.509 


.679 


.848 


.018 


.188 


.368 


.627 


.697 


6 


.004 


05 


.169 


.339 


.508 


.678 


.847 


.016 


.186 


.356 


.625 


.694 


6 
7 


.006 
.007 


06 


.169 


.338 


.507 


.676 


.845 


.016 


.184 


.853 


.522 


.601 


8 


.009 


07 


.169 


.338 


.506 


.676 


.o44 


.013 


.182 


.360 


.619 


.688 


9 


.012 


08 


.168 


.337 


.606 


.674 


.842 


.010 


.179 


.347 


.616 


# .684 


10 


.014 


09 


.168 
2.168 


.336 
4.336 


.504 
6.603 


.672 
8.671 


.840 
10.839 


.009 
18.007 


.177 
16.176 


.346 
17.342 


.513 
19.610 


.681 
21.678 








11 


. .167 


.335 


.502 


.670 


.837 


.005 


.172 


.340 


.607 


.676 




12 


.167 


.334 


.601 


. .668 


.836 


.003 


.170 


.337 


.504 


.671 




13 


.167 


.334 


.600 


.667 


.834 


.001 


.168 


.334 


.501 


.668 




14 


.166 


.333 


.499 


.666 


.832 


12.999 


.165 


.332 


.498 


.665 




16 


.166 


.332 


.499 


.666 


.831 


.997 


.163 


.330 


.496 


.662 




16 


.166 


.332 


.497 


.663 


.829 


.995 


.161 


.326 


.492 


.658 




17 


.165 


^331 


.496 


.662 


.827 


.993 


.168 


.324 


.489 


.655 




18 


.165 


.330 


.496 


.661 


.826 


.991 


.156 


.322 


.487 


.662 




J9 


.165 


.330 


.496 


.660 


.824 


.989 


.154 


.319 


ASIA. 


.649 




20 


2.164 


4.329 


6.493 


8.668 


10.822 


12.987 


16.161 


17.816 


19.480 


21.645 




21 


.164 


.328 


.492 


.666 


.820 


.986 


.149 


.813 


.477 


.641 




22 


.164 


.328 


.491 


.665 


.819 


.983 


.147 


.310 


.474 


.638 




23 


.163 


.327 


.490 


.664 


.817 


.981 


.144 


.308 


.471 


.635 




24 


.163 


.326 


.489 


.662 


.815 


.979 


.142 


.306 


.468 


.631 




25 


.163 


.326 


.488 


.661 


.814 


.977 


.140 


.302 


.466 


.628 




26 


.162 


.325 


.487 


.650 


.812 


.975 


.137 


.300 


.462 


.626 




27 


.162 


.324 


.487 


.649 


.811 


.973 


.136 


.298 


.460 


.622 




28 


.162 


.324 


.485 


.647 


.809 


.971 


.133 


.294 


.466 


.618 




29 


.161 


.323 


•4o4 


.646 


.807 


•969 


.130 


.292 


.453 


.615 




30 


2.161 


4.322 


6.484 


8.645 


10.806 


12.967 


15.128 


17.290 


19.461 


21.612 




31 


.161 


.322 


.483 


.644 


.804 


.966 


.126 


.287 


•44o 


.609 




32 


.160 


.321 


.481 


.642 


.802 


.963 


.123 


.284 


.444 


.605 




33 


.160 


.320 


.481 


.641 


.801 


.961 


.121 


.282 


.442 


.602 




34 


.160 


.320 


.480 


.640 


.799 


.959 


.119 


.279 


.439 


.699 




36 


.160 


.319 


.479 


.638 


.798 


.958 


.117 


.277 


.436 


.596 




36 


.159 


.318 


.478 


.637 


.796 


.965 


.114 


.274 


.433 


.592 




87 


.159 


.318 


.477 


.636 


.794 


.953 


.112 


.271 


.430 


.689 




38 


.169 


.317 


.476 


.634 


.793 


.962 


.110 


.269 


' .427 


.686 




39 


.158 


.317 


.476 


.633 


.791 


.950 


.108 


.266 


.426 


.583 




40 


2.168 


4.316 


6.474 


8.632 


10.789 


12.947 


15.106 


17.263 


19.421 


21.679 




41 


.168 


.316 


.473 


.630 


.788 


.946 


.103 


.261 


.418 


.576 




42 
43 
44 


.167 
.157 
.167 


.316 
.314 
.313 


.472 
.471 
.470 


.629 
.628 
.626 


.786 
.786 
.783 


.942 
.940 


.101 
.099 
.096 


.268 
.266 
.263 


.416 
.413 
.409 


.673 
.670 
.666 






»^ 


45 
46 


.166 
.166 


.313 
.312 


.469 
.468 


.626 
.624 


.781 
.780 


.938 
.936 


.094 
.092 


.250 
.248 


.407 
.404 


.563 
.560 


Latitude 
interval. 


11 


47 


.166 


.311 


.467 


.623 


.778 


.934 


.090 


.246 


.401 


.667 


48 


.155 


.311 


.466 


.621 


.776 


.932 


.087 


.242 


.398 


.563 


a"^ 


49 
60 


.166 
2.166 


.310 
4.309 


.465 
6.464 


.620 
8.619 


.776 
10.774 


.930 
12.928 


.086 
16.083 


.240 
17.238 


.396 
19.392 


.550 
21.647 


































IneKes. 


51 


.154 


.809 


.463 


.618 


.772 


.926 


.081 


.235 


.390 


.544 


/ 


, 


52 


.164 


.306 


.462 


.616 


.770 


.924 


.078 


.232 


.386 


.640 


1 


•2.423 


63 


.164 


.307 


.461 


.616 


.768 


.922 


.076 


.230 


.383 


.637 


2 


4.847 


64 


.163 


.307 


.460 


.614 


.767 


.920 


.074 


.227 


.881 


.534 


8 


7.270 


66 


.163 


.306 


.469 


.612 


.765 


.919 


.072 


.225 


.878 


.531 


4 
6 


9.694 
12.117 


56 


.153 


.306 


.468 


.611 


.763 


.916 


.069 


.222 


.374 


.627 


6 


14.641 


57 


.152 


.306 


.467 


.610 


.762 


.914 


.067 


.219 


.372 


.624 


7 


16.964 


58 


.152 


.304 


.466 


.608 


.760 


.913 


.065 


.217 


.369 


.621 


8 


19.388 


69 


.162 


.304 


.465 


.607 


.769 


.911 


.063 


.214 


.366 


.618 


9 


21.811 


60 


2.161 


4.303 


6.464 


8.606 


10.757 


12.908 


16.060 


17.211 


19.363 


21.614 


10 


24.236 



(386) 



WOODWAED.] 



MAP CO-ORDINATES. 



81 



Table XI. — Co-ordinates for projection of maps, S^le YohfJ5- 

Derivatiou of table explained in section (5) ; use of table explained on page 22.] 




o / 

28 00 
1 
2 
3 

4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
16 

16 

17 
18 
19 
20 

21 
22 
23 
24 
26 

26 
27 
28 
29 
30 

31 
32 
33 
34 
36 

36 
37 
38 
39 
40 

41 
42 
43 
44 
46 

46 

47 

48 

. 49 

60 

61 
62 
63 
64 
66 

66 
67 
58 
69 
60 



Abscissas of developed paralleL 



1' lon- 
gitude. 



Inchea. 

2.161 
.151 
.161 
.150 
.150 
.150 

.149 
.149 
.149 
.148 
2.148 

.148 
.147 
.147 
.147 
.146 

.146 
.146 
.145 
.145 
2.145 

.144 
.144 
.144 
.143 
.143 

.143 
.142 
.142 
.142 
2.141 

.141 
.141 
.140 
.140 
.140 

.139 
.139 
.139 
.138 
2.138 

.138 
.137 
.137 
.137 
.136 

.136 
.136 
.136 
.136 
2.136 

.134 
.134 
.134 
.133 
.133 

.133 
.132 
.132 
.132 
2.131 



Bull. 50- 



2' lon- 


3' lon- 


gitude. 


gitude. 


Inches. 


Inches. 


4.303 


6.454 


.302 


.453 


.302 


.452 


.301 


.451 


.300 


.450 


.300 


.449 


.299 


.448 


.298 


.447 


.298 


.446 


.297 


.445 


4.296 


6.444 


.296 


.443 


.295 


.442 


.294 


.441 


.294 


.440 


.293 


.439 


.292 


.438 


.292 


.437 


.291 


.436 


.290 


.435 


4.200 


C.434 


.289 


.433 


.288 


.432 


.288 


.431 


.287 


.430 


.286 


.429 


.286 


.428 


.285 


.427 


.284 


.426 


.284 


.425 


4.283 


6.424 


.282 


.423 


.281 


.422 


.281 


.421 


.280 


.420 


.279 


.419 


.279 


.418 


.278 


.417 


.277- 


.416 


.277 


.416 


4.276 


6.414 


.275 


.418 


.276 


.412 


.274 


.411 


.273 


.410 


.273 


.409 


.272 


.408 


.271 


.407 


.271 


.406 


.270 


.405 


4.269 


6.404 


.269 


.403 


.268 


.402 



.267 


.401 


.267 


.400 


.266 


.399 


.266 


.398 


.266 


.397 


.264 


.396 


.263 


.395 


4.263 


6.:i94 



4' lon- 
gitude. 



Inches. 

8.G()6 
.604 
.603 
.602 
.600 
.599 

.598 
.596 
.595 
.694 
8.692 

.591 
.590 
.588 
.587 
.686 

.584 
.583 
.582 
.580 
8.579 

.578 
.576 
.575 
.574 
.572 

.571 
.570 
.568 
.607 
8.566 

.564 
.563 
.561 
.560 
.559 

.557 
.556 
.666 
.663 
8.662 

.661 
.649 
.648 
.647 
.546 

.644 
.543 
.641 
.640 
8.639 

.537 
.536 
.535 
.533 
.532 

.531 
.629 
.528 
.527 
8.525 



5' lon- 


0' lon- 


r lon- 


gitude. 


gitude. 


gitude. 


Indies. 


Inches. 


Inches. 


10.757 


12.908 


15.060 


.755 


.907 


.058 


.754 


.905 


.056 


.752 


.902 


.053 


.750 


.901 


.051 


.749 


.899 


.049 


.747 


.896 


.046 


.746 


.895 


.044 


.744 


.893 


.042 


.742 


.890 


.039 


10.740 


12.889 


15.037 


.739 


.887 


.036 


.737 


.884 


.032 


.736 


.883 


.030 


.734 


.881 


.028 


.732 


.878 


.026 


.730 


.877 


.023 


.729 


.875 


.021 


.727 


.872 


.018 


.726 


.871 


.016 


10.724 


12.869 


15.014 


.722 


.806 


.011 


.720 


.8or» 


.009 


.719 


.863 


.007 


.717 


.860 


.004 


.715 


.859 


.002 


.714 


.857 


.000 


.712 


.854 


14.997 


.710 


.853 


.995 


.709 


.851 


.993 


10.707 


12.848 


14.990 


.705 


.846 


.987 


.703 


.844 


.986 


.701 


.842 


.982 


.700 


.840 


.980 


.696 


.838 


.978 


.696 


.836 


.976 


.695 


.834 


.973 


.693 


.832 


.971 


.691 


.830 


.968 


10.690 


12.828 


14.966 


.688 


.826 


.964 


.686 


.824 


.961 


.686 


.822 


.959 


.683 


.820 


.957 


.681 


.818 


.954 


.680 


.816 


.952 


.678 


.814 


.950 


.676 


.812 


.947 


.676 


.810 


.946 


10.673 


12.808 


14.943 


.671 


.806 


.940 


.670 


.804 


.938 


.668 


.802 


.936 


.606 


.800 


.933 


.665 


.798 


.931 


.663 


.796 


.929 


.661 


.794 


.926 


.600 


.792 


.924 


.658 


.790 


.922 


10.656 

1 


12.788 


14.919 



8' lon- 
gitude. 



O' lon- 
gitude. 



Inches. 

17.211 
.209 
.206 
.203 
.201 
.198 

.195 
.193 
.190 
.187 
17.185 

.182 
.179 
.177 
.174 
.171 

.109 
.106 
.163 
.101 
17.158 

.155 
.153 
.150 
.147 
.145 

.142 
.139 
.137 
.134 
17.131 

.128 
.126 
.122 
M20 
.118 

.114 
.112 
.110 
.106 
17.104 

.102 
- .098 
.096 
.094 
.090 

.088 
.086 
.082 
.080 
17.078 

.074 
.072 
.070 

.(106 
.004 

.062 
.058 
.056 
.054 
17.050 



Inches. 

19.363 
.360 
.357 
.354 
.351 
.348 

.346 
.342 
.339 
.336 
19.333 

.330 
.327 
.324 
.321 
.318 

.315 
.312 
.309 
.300 
19.303 

.300 
.297 
.294 
.291 
.288 

.285 
.282 
.279 
.276 
19.273 

.269 
.266 
.263 
.260 
.257 

.264 
.251 

.248 

.246 

19.242 

.239 
.236 
.2.'J3 
.2.30 

.227 

.224 
.221 
.218 
.216 
19.212 

.209 
.206 
-203 
.200 
.197 

.194 
.191 
.188 
.185 
19.182 



l(y lon- 
gitude. 



Inches. 

21.514 
.511 
.508 
.504 
.501 
.498 

.494 
.491 

.488 

.484 

21.481 

.478 
.474 
.471 
.468 
.464 

.461 
.458 
.454 
.451 
21.448 

.444 
.441 
.438 
.434 
.431 

.428 
.424 
.421 
.418 
21.414 

.410 
.407 
.403 
.400 
.397 

.393 
.390 
.387 
.383 
21.380 

.377 
.373 
.370 
.367 
.363 

.360 
.357 
.363 
.350 
21.347 

.343 
.340 
.337 
.333 

.330 

.327 
.323 
.330 
.317 
21.313 



aS 



1 

2 
3 
4 
6 
6 
7 
8 
9 
10 




Liches. 

0.000 
.001 
.001 
.002 
.004 
.005 
.007 
.009 
.012 
.016 






1 

2 
3 
4 

5 
6 
7 
8 
9 
10 



58 ^ 

3 00 

o o 

•g.s 

^•3 



.Inches. 

2.424 

4.848 

7.271 

9.095 

12.119 

14.543 

16.967 

19.390 

21.814 

24.238 



(387) 
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Table XL — Co-i>riinaU» for projeolions afmapt. Scale rvhnr- 
[Derimtiongf table eipUlned In kuJdbiAI: uu of ibM»«i[,IaIiiH iiUtoseZE.) 



!i 


AlMDUwardBnIopHi piinliel. 


11 


jl" 


1' Ion- 
gitndB. 


glmle" 


3' li.n- 
gltUdtf. 


BlldZ 


giludB. 


n'lon- 


^miif. 


ll' lan- 
gilude. 


0- loij- 
eitud^. 


irjs?.- 


j:l 




1«J^. 


f«V.. 


^*^ 


/«*«. 


InA^ 


ImcSm. 


/mAs. 


lKt«. 


r«»«. 


!«*«. 




fa*-. 






i26n 














I9.ia» 






0.000 


ot 






iaita 










!04X 












iwi 


'mi 




'on 


'.esa 


:iB4 
.788 


■flls 




'l7B 


!S06 






001 
Xltj 


i 


!l30 


.'bgo 

:257 


:o«7 

.380 


.sn 


MB 
.018 

1ms 




litti 


.0:17 
.034 


!l68 

'. 80 


.288 

.282 
.288 
.«80 






MS 






.2M 


.380 




















„ 


!l27 


.SW 


5IU 


.837 


^*!7M 


.S92 


"Z, 


"'« 


"Zl 




IB 


:|g 


'254 




Mn 




'tm 


.890 
,688 


'oil 


111 


■|e« 








!z» 


!b7> 












!]38 












.3T8 




.830 




!b83 






.101 




17 


i 


.201 
.450 


i 




.828 
.887 
.825 


:'" 


.880 

!b75 
.ST3 


iflloas 


i 


i»4 




aj 


a.\u 


i.2a 


c!iJ7a 


eiwT 


10.821 


13!71« 






ib!ii8 


n;i!4B 












.4H 




.744 


.888 










22 


i^ 


TH 


laro 


:iBj 


:Bie 




J85 


!08S 


iio 


!238 




25 


:tl 


;^ 


:l^ 


:Jw 


!bi3 


:™ 


:Ih 


:ow 


:lw 


!22» 




Z« 














.ass 






.222 




27 






Idm 




!C09 
























.607 


!T29 














.111 






!4ft6 






!m8 




















10!ll04 




14.848 




i8!oge 


2l!20g 




31 


.lai 


.241 


.36E 


.183 


.803 


.714 


.814 


.988 


.096 


.UK 




aa 


liso 


in 


:^ 


!«« 


'.im 


ilJ 


!l39 


*BW 


m 




















.838 














.33» 






.6Sg 






!bm 




JB8 




se 


:1" 


.938 


:^ 


:«! 


IsO! 


;513 


'm 


■z 


c 


■z 


















!«i!7 










B8 


2.117 


tSi 


«:^ 


dS 


.685 


liJlS 




'.M2 


"■" 


:iTs 




« 


lla 


■^ 


'tJs 


;4fl7 




:S 


!bi7 


!fl34 


!050 


JHT 














'.CM 








































S? 


■\l 


1230 


:m6 


■«o 


'676 


■z 


,807 


.M2 


.on» 


■|» 


Et 


i| 






.EM 




















60 


dt 




silS 


8:«3 


loiw 


13.^ 


14:?^ 


16;!!" 


loiS^ 






































j«*«. 


M 


'.m 


!!M 


:!m 


!45.1 


.BAS 


.882 


!785 


■i 


■i 


1 






" 


,m 


iiffl 


:§3 


"Ma 


■S? 


eS 


.TS3 
.780 


-|M 


.006 


■III 




1S.M9 


M 


:iii 


'mI 


;^ 


iJ" 


ioee 


laeo 




!b89 


la'oS? 


!ioa 




18.384 


«J 


2.110 


..», 


e.331 


8.412 


10.602 




14.773 


18.893 


laim 




10 


hIiis 



MAP CO-ORDIMATES. 
Tablk XI. — Co-ordinatee for priffecHon ofmape. Scale j^J^. 

[IWrlntionotlab1s«iplKJnDdln»cllDi] (5); nae of HbLe viplsinnd od ptes £2,] 
AbuiiHioriliiTelupBdi)uii]lal. 

. gitade. g^tndo. gjtude. glCude. gltude. gltude. 



al lii 
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FORMULAS A5D TABLK. 



sa 



Tabue XL — C^-ordimctet J&r prejtftiou of wkMf* 
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Y2L1S9 


M 


.022 


.044 


.067 


.089 


.111 


.133 


.156 


.178 


.200 


.222 


6 


14^566 


57 


/^ 


.044 


.066 


.087 


.109 


.1.31 


.153 


.174 


.196 


218 


7 


16l981 


50 


U)21 


.(m 


.064 


.086 


.107 


.128 


.150 


.171 


.198 


.214 





19u406 


1 50 


.021 


.rm 


.063 


.084 


.105 


.126 


.117 


.168 


.189 


.210 


9 


21,832 


flO 

1 


2.021 


4.041 

! 


6.062 


0.083 


10.103 


12.124 


14.140 


16.166 


18.1S6 


aD.207 


10 

1 


2C268 
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Table XI. — Co-ordinates for projection of maps. Scale -^ijij^jj, 

[Deritation of table explained in section (5) ; use of table explained on page 22.] 



2* 



34 00 
01 
02 
03 
04 
06 

06 
07 
08 
09 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
28 
24 
26 

26 
27 
28 
29 
SO 

81 
82 
33 
84 
86 

86 
37 
38 
39 
40 

41 
42 
43 
44 
46 

46 

47 
48 
49 
60 

61 
62 
63 
64 
66 

66 
67 
68 
69 
60 



V lon- 


2' lon- 


3' lon- 


gitude. 


gitude. 


gitude. 


Incheit. 


htchet. 


IncJiee. 


2.021 


4.041 


6.062 


.020 


.041 


.061 


.020 


.040 


.060 


.019 


.039 


.058 


.019 


.038 


.067 


.019 


.037 


.056 


.018 


.037 


.055 


.018 


.036 


.054 


.017 


.035 


.052 


.017 


.034 


.051 


2.017 


4.033 


6.050 


.016 


.033 


.049 


.016 


.032 


.048 


.016 


.031 


.046 


.016 


.030 


.046 


.016 


.029 


.044 


.014 


.029 


.043 


.014 


.028 


.042 


.013 


.027 


.040 


.013 


.026 


.039 


2.013 


4.025 


6.038 


.012 


.026 


.037 


.012 


.024 


.086 


.011 


.023 


.034 


.011 


.022 


.033 


.011 


.021 


.032 


.010 


.021 


.031 


.010 


.020 


.030 


.009 


.019 


.028 


.009 


.018 


.027 


2.009 


4.017 


6.026 


.008 


.017 


.026 


.008 


.016 


.024 


.007 


.016 


.022 


.007 


.014 


.021 


.007 


.013 


.020 


.006 


.013 


.019 


.006 


.012 


.018 


.006 


.011 


.016 


.006 


.010 


.016 


2.005 


4.009 


6.014 


.004 


.009 


.013 


.001 


.008 


.012 


.003 


.007 


.010 


.008 


.006 


.009 


.003 


.006 


.008 


.002 


.006 


.007 


.002 


.001 


.006 


.001 


.003 


.004 


.001 


.002 


.008 


2.001 


4.001 


6.002 


.000 


.001 


.001 


.000 


.000 


.000 


1.999 


3.999 


6.998 


.999 


.998 


.997 


.999 


.997 


.996 


.998 


.997 


.995 


.998 


.996 


.994 


,997 


.995 


.992 


.997 


.994 


.991 


1.997 


3.993 


6.990 



4' lon- 
gitude. 



IncheB. 

8.083 
.081 
.080 
.078 
.076 
.075 

.073 
.072 
.070 
.068 
8.067 

.065 
.064 
.062 
.060 
.059 

.057 
.056 
.054 
.052 
8.051 

.049 
.048 
.046 
.044 
.043 

.041 
.040 
.038 
.036 
8.036 

.033 
.032 
.030 
.028 
.027 

.026 
.024 
.022 
.020 
8.019 

.017 
.016 
.014 
.012 
.011 

.009 
.008 
.006 
.004 
8.003 

.001 
.000 
7.998 
.996 
.995 

.993 
.992 
.990 
.988 
7.987 






as of developed parallel. 








5' lon- 


6' lon- 


7' lon- 


8' lon- 


y lon- 


10' lon- 


gijtude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


1 
Inches. 


Inches. 


Incfies. 


Inches. 


Inches. 


Inches, 


10.103 


12.124 


14.145 


16.166 


18.186 


20.207 


.101 


.122 


.142 


.162 


.183 


.203 


.099 


.119 


.139 


.159 


.179 


.199 


.097 


.117 


. .136 


' .156 


.175 


.195 


.095 


.115 


.134 


.153 


.172 


.191 


.093 


.112 


.131 


.150 

1 


.168 


.187 


.091 


.110 


.128 


.146 


.165 


.183 


.089 


.107 


.125 


.143 


.161 


.179 


.087 


.105 


.122 


.140 


.157 


.176 


.085 


.103 


.120 


.137 


.154 


.171 


10.083 


12.100 


14.117 


16.134 


18.160 


20.167 


.081 


.098 


.114 


.130 


.147 


.163 


.079 


.095 


.111 


.127 


.143 


.159 


.077 


.093 


.108 


.124 


.139 


.155 


.075 


.091 


.106 


.121 


.136 


.161 


.073 


.088 


.103 


.118 


.132 


.147 


.071 


.086 


.100 


.114 


.129 


.143 


.069 


.083 


.097 


.111 


.126 


.139 


- .067 


.081 


.094 


.108 


.121 


.135 


.066 


.079 


.092 


.105 


.118 


.131 


10.063 


12.076 


14.089 


16.102 


18.114 


20.127 


.061 


.074 


.086 


.098 


.111 


.123 


.059 


.071 


.083 


.096 


.107 


.119 


.057 


.069 


.080 


.092 


.103 


.115 


■ .055 


.067 


.078 


.089 


.100 


.111 


.053 


.064 


.075 


.086 


.096 


.107 


.051 


.062 


.072 


.082 


.093 


.103 


.049 


.059 


.069 


.079 


.089 


.099 


.047 


.057 


.066 


.076 


.085 


.095 


.045 


.055 


.064 


.073 


.082 


.091 


10.043 


12.052 


14.061 


16.070 


18.078 


20.087 


.041 


.060 


.058 


.066 


.076 


.083 


.039 


.047 


.055 


.063 


.071 


.079 


.037 


.045 


.052 


.060 


.067 


.076 


.035 


.043 


.050 


.067 


.064 


.071 


.033 


.040 


.047 


.054 


.060 


.067 


.031 


.038 


.044 


.050 


.057 


.063 


.029 


.035 


.041 


.047 


.053 


.059 


.027 


.033 


.038 


.044 


.049 


.055 


.025 


.031 


.036 


.041 


.046 


.051 


10.023 


12.028 


14.033 


16.038 


18.042 


20.047 


.021 


.026 


.030 


.034 


.030 


.043 


.019 


.023 


.027 


.031 


.035 


.039 


.017 


.021 


.024 


.028 


.031 


.035 


.015 


.019 


.022 


.025 


.028 


.081 


.013 


.016 


.019 


.022 


.024 


.027 


.011 


.014 


.016 


.018 


.021 


.023 


.009 


.011 


.013 


.015 


.017 


.019 


.007 


.009 


.010 


.012 


.013 


.016 


.005 


.007 


.008 


.009 


.010 


.011 


10.003 


12.004 


14.005 


16.006 


18.006 


20.007 


.001 


.002 


.002 


.002 


.003 


.003 


9.999 


11.999 


13.999 


16.999 


17.999 


19.999 


.997 


.997 


.996 


.996 


.996 


.996 


.996 


.996 


.994 


.993 


.992 


.991 


.903 


.992 


.991 


.990 


.«700 


.987 


.991 


.990 


.988 


.986 


. .985 


.983 


.989 


.987 


.985 


.983 


.981 


.979 


.987 


.986 


.982 


.980 


.977 


.976 


.986 


.983 


.980 


.977 


.974 


.971 


9.983 


11.980 


13.977 


15.974 


17.970 


19.967 



o a 



1 
2 
3 
4 
5 
6 
7 
8 
9 
10 



a ® s 



1 

2 
3 
4 
6 
6 
7 
8 
9 
10 



Inches. 

0.000 
.001 
.001 
.003 
.004 
.006 
.008 
.010 
.013 
.016 




Inehes, 

2.426 

4.852 

7.279 

9.706 

12.131 

14.557 

16.983 

19.410 

21.836 

24.262 
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FORMULAS AND TABLES. 
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Table XI. — Co-ordinates for projection of inapa. Scale -jji^j^js. 
[Deriration of table explained in section (5) ; use of table explained on pa^e.22.] 



tnde of 
rallel. 








Abscissas of deyoloped parallel. 








igitndo 
erval. 


dates of 

eloped 

rallel. 






















Is. 


1' lon- 


2' lon- 


3' lon- 


4' lon- 


5' lon- 


6' lon- 


r lon- 


8' lon- 


9' lon- 


W lon- 


Sfl 




S^ 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


t^-^ 


o t 


InchM. 


Inches. 


Inches. 


Inches. 


Indtes. 


Inches. 


Liches. 


Inches. 


Inches. 


Inches. 


1 


Indies. 


36 00 


. 1.997 
.996 


3.993 


6.990 


7.987 


9.983 


11.980 


13.977 


15.974 


17.970 


19.967 


1 


O.OrX) 


01 


.993 


.989 


.985 


.981 


.978 


.974 


.970 


.907 


.963 


2 


.001 


02 


.996 


.992 


.988 


.984 


.979 


.975 


.971 


.907 


.963 


.959 


8 


.001 


03 


.996 


.991 


.986 


.982 


.977 


.973 


.968 


.964 


.959 


.955 


4 


.003 


04 


.996 


.990 


.985 


.980 


.975 


.971 


.966 


.961 


.956 


.951 


6 


.004 


06 


.996 


.989 


.984 


.979 


.973 


.968 


.9a3 


.958 


.952 


.947 


6 

7 


.006 
.008 


06 


.994 


.989 


.983 


.977 


.971 


.966 


.960 


.954 


.949 


.943 


8 


.011 


07 


.994 


.988 


.981 


.975 


.969 


.963 


.957 


.950 


044. 


.938 


9 


.013 


08 


.993 


.987 


.980 


.974 


.967 


. .960 


.954 


.947 


.941 


.934 


10 


.017 


09 


.993 


.986 


.979 


.972 
7.970 

• 


.965 


.958 


.951 


QAA 


.937 

4 Pr i\f%t\ 


.930 

4 /\ tf\/\/% 






10 


1.993 


8.986 


6.978 


9.963 


11.956 


13.948 


15.941 


17.933 


19.926 






11 


.992 


.984 


.977 


,969 


.961 


.953 


.946 


.938 


.930 


.922 




1 


12 


.992 


.984 


.975 


.967 


.969 


.951 


.943 


.934 


.926 


.918 






13 


.991 


.988 


.974 


.966 


f .957 


QAA 


.940 


.931 


.923 


.914 






14 


.991 


.982 


.973 


.964 


.955 


.946 


.937 


.928 


.919 


.910 






16 


.991 


.981 


.972 


.962 


.953 


• tl44 


.934 


.926 


.916 


•906 






16 


.990 


.980 


.971 


.961 


.951 


.941 


.931 


.922 


.912 


.902 






17 


.990 


.980 


.969 


.959 


.949 


.939 


.929 


.918 


.908 


.898 






18 


.989 


.979 


.968 


.958 


.947 


.936 


.926 


.915 


.905 


.894 






19 


.989 


.978 


.967 


.956 


.944 


.933 


.922 


.911 


.900 


]9!886 






20 


1.988 


8.977 


6.965 


7.954 


9.942 


11.931 


13.919 


15.908 


17.896 






21 


.988 


.976 


.964 


.952 


.940 


.929 


.917 


.905 


.893 


.881 






22 


.988 


.975 


.963 


.951 


.938 


.926 


.914 


.902 


.889 


.877 






23 


.987 


.975 


.962 


.949 


.936 


.924 


.911 


.898 


.886 


.873 






24 


.987 


.974 


.961 


.948 


.934 


.921 


.908 


.895 


.882 


.869 


' 




26 


.986 


.973 


.959 


.946 


.932 


.919 


.905 


.892 


.878' 


.865 




t 


26 


.986 


.972 


.958 


.944 


.930 


.917 


.903 


.889 


.875 


.861 






27 


.986 


.971 


.957 


.943 


.928 


.914 


.900 


.886 


.871 


.857 






28 


.986 


.971 


.956 


.941 


.926 


.912 


.897 


.882 


.868 


.853 






29 


.986 


.970 


.955 


.940 


.924 


.909 


.894 


.879 


.864 


.849 




1 


80 


1.984 


8.969 


6.953 


7.938 


9.922 


11.907 


13.891 


16.876 


17.860 


19.845 




• 


81 


.984 


.968 


.952 


.936 


.920 


.904 


.888 


.872 


.856 


.840 






82 


.984 


.967 


.951 


.934 


.918 


.902 


.885 


.869 


.852 


.836 






83 


.983 


.966 


.950 


.933 


.916 


.899 


.882 


.866 


.849 


.832 






' 84 


.983 


.966 


.ITKJ 


.931 


.914 


.897 


.880 


.862 


.845 


.828 






85 


.982 


.966 


.947 


.930 


.912 


.894 


.877 


.859 


.842 


.824 






86 


.982 


.964 


.946 


.928 


.910 


.892 


.874 


.856 


i .838 


.820 






87 


.982 


.963 


.945 


.926 


• stUo 


.890 


.871 


.853 


.834 


.816 






88 


.981 


.962 


mVTnt 


.926 


.906 


.887 


.868 


.850 


.831 


.812 






89 


.981 


.962 


.942 


.923 


.904 


.885 


.866 


.846 


.827 


.808 






40 


. 1.980 


8.961 


6.941 


7.922 


9.902 


11.882 


13.863 


15.843 


17.824 


19.804 






41 


.980 


.960 


.940 


.920 


.90p 


.880 


.860 


.840 


.820 


.800 






42 


.980 


.959 


.939 


.918 


.898 


.878 


.857 


.837 


.816 


.796 






43 


.979 


.958 


937 


.916 
.916 


.896 
.893 


.875 
.872 


.854 
.861 


.833 
.830 


.812 
.808 


.791 
.787 






44 


.979 


.957 


.936 




1 


46 


.978 


.957 


.936 


.913 


.891 


.870 


.848 


.826 


.805 


.783 


5 -J 


a o 


46 


.978 


.966 


.934 


.912 


.889 


.867 


.845 


.823 


.801 


.779 


P 


o o 
o49 


47 


.977 


.955 


.932 


.910 


.887 


.865 


.842 


.820 


.797 


.776 


48 


.977 


.954 


.931 


.908 


.885 


.863 


.840 


.817 


.794 


.771 


«■« 


49 
60 


.977 
1.976 


.953 
8.953 


-.930 
6.929 


.907 
7.906 


.883 
9.881 


.860 
11.858 


.837 
13.834 


.814 
15.810 


.790 
17.787 


.767 
19.763 


































Indies. 


61 


.976 


.952 


.928 


.904 


.879 


.856 


.831 


.807 


.783 


.759 


/ 


4 


62 


.976 


.951 


.926- 


.902 


.877 


.853 


.828 


.804 


.779 


.755 


1 


2.427 


68 


.975 


.950 


.925 


.900 


.875 


.851 


.826 


.801 


.776 


.751 


2 


4.853 


64 


.976 


.949 


.924 


.899 


.873 


.848 


.823 


.798 


.772 


.747 


3 


7.280 


66 


.974 


.«rro 


.923 


.897 


.871 


.845 


.819 


.794 


.768 


.742 


4 
5 


9.706 
12.133 


66 


.974 


.ITKO 


.921 


.895 


.869 


.843 


.817 


.790 


.764 


. .738 


6 


14.560 


67 


.973 


.947 


.920 


.894 


.867 


.840 


.814 


.787 


.761 


.734 


7 


16.986 


68 


.973 


.946 


.919 


.892 


.865 


.838 


.811 


.784 


.767 


.730 


8 


19.413 


69 


.973 


.946 


.918 


.890 


.863 


.836 


.808 


.781 


.753 


.726 


9 


21.839 


60 


1.972 


8.944 


6.917 


7.889 


9.861 


11.833 


13.805 


16.778 


17.750 


19.722 


10 


24.266 
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Table XI.— Co-ordinates for ^projection of maps. Scale Tishrif' 

[D»riYation of table explained in section (5) ; use of table explained on page 22.] 











Abscissas of developed parallel. 








^- 




Latitade 
parallel 




' 


















1^ 


Ji.^ 


i; lon- 


2' lon- 


3' lon- 


4' lon- 


6' lon- 


6' lon- 


r Ion- 


8' lon- 


9' lon- 


10' lon- 


5 d 


Ordina 

develc 

paral 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 

• 


gitude. 


^-^ 


o / 


Inches. 


Ltchea. 


Inohet. 


H^dtes. 


Btc/ies. 


Indkea. 


IruAes. 


Inches. 


Ini(^8. 


Inches. 


1 


JBioAe*. 


36 00 


1.972 


3.944 


5.917 


7.889 


9.861 


11.833 


13.805 


15.778 


17.760 


19.722 


1 


0.000 


01 


.972 


. «7 A X 


.915 


.887 


.859 


.831 


.803 


.774 


.746 


.718 


2 


.001 


02 


.971 


.943 


.914 


.886 


.857 


.828 


.800 


.771 


.743 


.714 


3 


.002 


03 


.971 


.942 


.913 


.884 


.855 


.826 


.797 


.768 


.739 


.710 


4 


.003 


04 


.971 


.941 


.912 


.882 


.863 


.824 


.794 


.765 


.735 


.706 


6 


.004 


05 


.970 


.940 


.910 


.880 


.860 


.821 


.791 


.761 


.731 


.701 


6 
7 


.006 
.008 


06 


.970 


.939 


.909 


.879 




.818 


.788 


.758 


.727 


.697 


8 


.011 


on 


.969 


.939 


.908 


.877 


.846 


.816 


.785 


.764 


.724 


.693 


9 


.014 


08 


.969 


.938 


.907 


.876 


.844 


.813 


.782 


.751 


.720 


.689 


10 


.017 


09 
10 


.968 
1.968 


.937 
3.936 


.905 
5.904 


.874 
7.872 


.842 
9.840 


.811 
11.808 


.779 
13.776 


.748 
15.744 


.716 
17.712 


.685 
19.680 










11 


.968 


.935 


.903 


.870 


.838 


.806 


.773 


.741 


.708 


.676 






12 


.967 


.934 


.902 


.869 


.836 


.803 


.77Q 


.738 


.705 


.672 






13 


.967 


.934 


.900 


.867 


.834 


.801 


.768 


.734 


.701 


.668 






14 


.966 


.933 


.899 


.866 


.832 


.798 


.765 


.731 


.698 


.664 






15 


.966 


.932 


.898 


.864 


.829 


.795 


.Tni 


.727 


.693 


.659 






16 


.965 


.931 


.896 


.862 


^827 
•1826 


.793 


.758 


.724 


.689 


.655 






17 


.965 


.930 


.895 


.860 


.791 


.756 


.721 


.686 


.651 






18 


.965 


.929 


.894 


.859 


.823 


.788 


.753 


.718 


.682 


.647 






19 


.904 


.929 


.893 


.857 


.821 


.786 


.750 


.714 


.679 


.643 






20 


1.964 


3.928 


5.891 


7.855 


9.819 


11.783 


13.747 


15.710 


17.674 


19.638 


« 




21 


.963 


.927 


.890 


.854 


.817 


.780 


.744 


.707 


.671 


.634 






22 


.963 


.926 


.889 


.862 


.815 


.778 


.741 


.704 


.667 


.630 






23 


.963 


.925 


.888 


.860 


.813 


.776 


.738 


.701 


.663 


.626 






24 


.962 


.924 


.887 


.849 


.811 


.773 


.735 


.698 


.660 


.622 






26 


.962 


.923 


.885 


.847 


.808 


.770 


.732 


.694 


.655 


.617 






26 


.961 


.923 


.884 


.845 


.806 


.768 


.729 


.690 


.652 


.613 






27 


.961 


.922 


.883 




.804 


.765 


.720 


.687 


.648 


.609 






28 


.900 


.921 


.881 


.842 


.802 


Ji'A 


.723 


.684 


.644 


.605 






29 


.960 


.920 


.880 


.840 


.800 


.761 


.721 


.681 


.641 


.601 






8G 


1.960 


3.919 


6.879 


7.838 


9.798 


11.758 


13.717 


16.677 


17.636 


19.596 






31 


.959 


.918 


.878 


.837 


.796 


.755 


.714 


.674 


.633 


.692 






32 


.959 


.918 


.876 


.835 


.794 


.753 


.712 


.670 


.629 


.688 






33 


.958 


.917 


.875 


.834 


.792 


. .750 


.709 


.667 


.626 


.584 






34 


.958 


.916 


.874 


.832 


.790 


.748 


.766 


.664 


.622 


.580 






35 


.957 


.916 


.872 


.830 


.787 


.745 


.702 


.660 


.617 


.676 






36 


.957 


.914 


.871 


.828 


.785 


.743 


.700 


.657 


.614 


.671 






37 


.957 


.913 


.870 


.827 


.783 


.740 


.697 


.654 


.610 


.667 






88 


.956 


.913 


.869 


.825 


.781 


.738 


.694 


.660 


.607 


.663 






39 


.956 


.912 


.868 


.824 


.779 


.736 


.691 


.647 


.603 


.559 






40 


1.955 


3.911 


6.866 


7.822 


9.777 


11.732 


13.688 


16.643 


17.699 


19.554 






41 


.955 


.910 


.865 


.820 


.775 


.730 


.685 


.640 


.595 


.550 






42 


.955 


.909 


.864 


.818 


.773 


.728 


.682 


.637 


.691 


.546 






43 


.954 


.908 


.863 


.817 


.771 


.726 


.679 


.634 


.588 


.642 






44 


954 


908 


861 


815 


769 


723 


077 


.630 


.684 


.538 






45 


.953 


• V\J\f 

.907 


.860 


.813 


• 1 Vv 

.766 


• 1 *^KM 

.720 


.673 


.626 


.680 


.533 


®^ 


ridional 
itances. 


46 


.953 


.906 


.859 


.812 


.764 


.717 


.670 


.623 


.676 


.529 


— i_. 


47 


.952 


.905 


.857 


.810 


.762 


.715 


.667 


.620 


.572 


.525 


'•?^ 


48 


.952 


.904 


.866 


.808 


.760 


.713 


.665 


.617 


.569 


.521 


►3.S 


s« 


49 
60 


.952 
1.951 


.903 
3.902 


.865 
6.854 


.807 
7.805 


.758 
9.756 


.710 
11.707 


.662 
13.668 


.614 
15.610 


.565 
17.561 


.517 
19.612 
































Inches, 


61 


.951 


.902 


.852 


.803 


.754 


.705 


.656 


.606 


.657 


.508 


f 




62 


.950 


.901 


.851 


.802 


.752 


.702 


.663 


.603 


.664 


.504 


1 


2.427 


63 


.950 


.900 


.850 


.800 


.750 


.700 


.660 


.600 


.550 


.500 


2 


4.864 


64 


.950 


. .899 


.849 


.798 


.748 


.698 


.647 


.597 


.546 


.496 


3 


7.281 


65 


.949 


.898 


.847 


.796 


.745 


.695 


.644 


.593 


.542 


.491 


4 
6 


9.708 
12.134 


66 


.949 


.897 


.846 


.795 


.743 


.692 


.641 


.590 


.538 


.487 


6 


14.661 


67 


.948 


.897 


.846 


.793 


.741 


.690 


.638 


.586 


.535 


.483 


7 


16.988 


68 


.948 


.896 


•%jtA 


.792 


.739 


.687 


.635 


.683 


.631 


.479 


8 


19.416 


69 


.947 


.895 


.842 


.790 


.737 


.685 


.632 


.580 


.527 


.476 


9 


21.842 


60 


1.947 


3.894 


6.841 


7.788 


9.735 


11.682 


13.629 


16.576 


17.623 


19.470 


10 


24.269 
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Table XL — Co-crdinaU$ far projection of Buipt, Scale TshfS* 
[DeriTatioii of table expUinad in mcood (oj ; nw of table explained on pagiitf? ] 



"8 . 


1 

1 






A\iK\wn§ of dereloped paralleL 








ill 


1-^ 


1 

* I'loo- 


L" lon- 


y jon- 


4 lOD- 


y lon- 


6'ion- 


7' lon- 


&' lon- 


9" lon- 


:n/ion- 


•- 

i 


gitode. 


gitude. 


gitode. 


gitnde. 


gitude. 


i gitnde. 


gitude. 


gitude. 


gitude. 


• gitude. 


i 


c / 


I^'d^ 


t 


• iMdbM. 


i ImtAet. 


/bdb«. 


: ImeAe*. 


ImekeA. 


IM^ 


1 


' Imd^ 


' / 


i«K-Ji«C. 


JSTOO 


L947 


3.894 


6.841 


7.788 


: 9.735 


1 11.682 


! 13.629 


15.576 


17.623 


19.470 


1 


0.000 


! 01 


.947 


.8113 


.840 


.786 j .733 


.680 


.626 


.673 


.519 


.466 


2 


.001 


02 


.946 


.892 


.838 


.784 


: .730 


.677 


.623 


.569 


.515 


.461 


3 


.002 


OS 


.946 


.891 


.837 


.783 


i .728 


.674 


.620 


.566 


.611 


.457 


4 


.003 


Ot 


.946 


.891 


.836 


.781 


.726 


.672 


.617 


.662 


.608 


.453 


5 


.004 


•06 


.946 


.890 


.834 


.779 


.724 


.669 


.614 


.558 


.603 


•YvO 


6 
i 


.006 
.008 


06 


.944 


.889 


.833 


.778 


.722 


.666 


.611 


.655 


.500 


.444 


8 


.OU 


07 


.944 


.888 


.832 


.1 16 


.720 


.664 


.608 


.662 


.496 


.440 


9 


.014 


06 


.943 


.887 


.«3f» 


.774 


.717 


.661 


.604 


.648 


.491 


.4;;5 


10 


.017 


M 


.943 


.886 


.829 


.772 


.715 


.659 


.602 


.545 


.488 


.4:;l 




' 


10 


L943 


3.886 


5.828 


7. 1 il 


9.713 

i 


1L656 


13.699 


15.542 


1<.4&4 


19.4:: • 






U 


.942 


ftfti. 


.827 


.760 


1 

.711 


.653 


.595 


.538 


.430 


.422 






12 


.542 


.8M 


.825 


.767 


.709 
.707 


.{ir,\ 


.593 


.534 


.476 


.415 






1 13 


.941 


.883 


.824 


.•oo 


.tv4S 


.690 


.531 


.473 


.414 






U 


.941 


.882 


.823 


' .764 


.704 


.iAo 


.5S6 


.627 


.468 


,4't^J 






u 


.940 


.881 


.821 


.762 


.702 


.043 


' .:«3 


.524 


.464 


.405 






16 


.940 


.880 


.820 


.760 


.700 


.641 


■ 

-581 
T577 


.521 


.461 


.401 






17 


.940 


.879 


.819 


.768 


.696 


.6:8 


.517 


.466 


.396 






18 


.939 


.878 


.818 


.767 


.696 


.636 


.574 


1 .514 


.463 


.2irj. 




1 
1 


19 


.939 


.878 


.816 


.756 


.694 


.nra 


J'lji 


.510 


.449 


.dS^ 




1 

1 


20 


1.938 


3.877 


6.816 


7.753 


9.691 


11.630 


UlMB 


15.506 


17.445 


19.383 




. 


21 


.088 


.876 


.814 


.762 


.689 


.627 


.565 


.503 


.441 


.379 




1 


22 


.987 


.876 


.812 


.760 


.fe7 


.625 


.562 


.500 


.437 


.375 




! 


23 


.937 


.874 


.811 


.748 


.685 


.622 


.559 


.496 


.433 


.370 




i 


24 


.937 


.873 


.810 


.746 


.683 


.620 


.656 


.493 


.429 


.366 






26 


.936 


.872 


.809 


.746 


.681 


.617 


.663 


.490 


.426 


.362 






26 


.936 


.8n 


.807 


.743 


.678 


.614 


.660 


.486 


.421 


.357 






27 


.935 


.871 


.806 


.741 


.676 


.612 


.547 


.482 


.418 


.353 






28 


.936 


.870 


.805 


.740 


.674 


.609 


.544 


.479 


.414 


.340 






20 


.934 


.869 


.803 


.738 


.672 


.606 


.541 


.476 


.410 


m'nA 






30 


1.934 


3.868 


6.802 


7.736 


9.670 


11.604 


13.638 


p.472 


17.406 


19.340 




- 


81 


.934 


.867 


.801 


.735 


.668 


.602 


.536 


.470 


.408 


.337 






32 


.933 


.866 


.800 


.733 


.666 


.699 


.532 


.466 


.399 


.332 






33 


.933 


.866 


.708 


.731 


.664 


.597 


.530 


.462 


.395 


.328 






34 


.932 


.865 


.797 


.730 


.662 


.694 


.527 


.459 


.392 


.324 






86 


.932 


.864 


.796 


.728 


.669 


.601 


.523 


.456 


.387 


.319 






86 


.931 


.863 


.794 


.726 


.667 


.689 


.620 


.462 


.383 


.316 




1 


87 


.931 


.862 


.793 


.724 


.655 


.687 


.518 


.449 


.380 


.311 






38 


.931 


.861 


.792 


.722 


.653 


.584 


.514 


.445 


.375 


.966 






89 


.930 


.860 


.791 


.721 


.651 


.581 


.511 


.442 


.372 


.302 




1 


40 


1.930 


3.860 


6.789 


7.719 


9.649 


11.579 


13.509 


15.438 


17.368 


19.298 






41 


.929 


.869 


.788 


.717 


.646 


.576 


.606 


.434 


.364 


.293 






42 
43 


.929 
.928 


.858 
.857 


.787 
.785 


.71C 
.714 


.644 
.642 


.573 
.571 


.502 
.499 


.431 

.428 


.360 
.356 


.2fc9 
.2^6 










44 


.928 


.866 


.784 


.712 


.640 


.668 


.496 


.424 


.352 


.280 




»-j 


46 


.928 


.866 


.783 


.710 


.638 


.566 


.493 


.421 




.270 


9^ 


o o 


46 


.927 


.864 


.782 


.709 


.636 


.563 


.490 


.418 


.345 


.272 


11 


47 


.927 


.853 


.780 


.707 


.633 


.560 


.487 


.414 


.340 


.267 


48 


.926 


.853 


.779 


.705 


.631 


.658 


•4o4 


.410 


.337 


.263 


f^ •r* 


49 
60 


.926 
1.926 


.852 
3.861 


.778 
6.776 


.704 
7.702 


.629 
9.627 


.555 
11.562 


.481 
13.478 


.407 
16.403 


.333 
17.329 


.259 
19.254 


































Jfiidbet. 


61 


.925 


.860 


.775 


.700 


.625 


.660 


.475 


.400 


.326 


.250 


/ 




62 


.925 


iiAja 


.774 


.698 


.623 


.648 


.472 


.397 


.321 


.246 


1 


2.427 


63 


.924 


fUfi 


.772 


.696 


.620 


.545 


.469 


.393 


.317 


.241 


2 


4.856 


64 


.924 


.847 


.771 


.695 


.618 


.542 


.466 


.390 


.313 


.237 


8 


7.282 


66 


.923 


.847 


.770 


.693 


.616 


.540 


.463 


.386 


.310 


.233 


4 
6 


9.709 
12.136 


66 


.923 


.846 


.768 


.691 


.614 


.537 


.460 


.382 


.305 


.228 


6 


14.564 


67 


.922 


.846 


.767 


.690 


.612 


.534 


.457 


.379 


.302 


.224 


7 


16.991 


68 


.922 


•o4ft 


.766 


.688 


.610 


.532 


.454 


.376 


.298 


.220 


8 


19.418 


69 


.921 


.843 


.764 


.686 


.607 


.529 


.450 


.372 


.293 


.215 


9 


21.846 


60 


1.921 


3.842 


5.763 

1 


7.684 


9.605 


11.627 


13.448 


16.369 


17.290 


19.211 


10 


24^3 
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Table XI. — Co-ordinatea for projection of maps. Scale -jijijyif, 

[perivation of table explained in section (5) ; use of table explained on page 22.] 



Latitude of 
parallel. 








AbscisBas of deyeloped parallel. 




t 


\ 


1^ 


OrdinateBof 

developed 

parallel. 


V lon- 


2' lon- 


3' lon- 


4' lon- 


5' lon- 


6' lon- 


• 

T lon- 


.8Mon- 


9' lon- 


lO' lon- 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


o / 


Inches. 


Inche$. 


Inches, 


Btches, 


Inchea, 


Inches. 


Inches. 


Inches, 


Inches. 


Inches, 


/ 


jGmAm. 


38 00 


1.921 


3.842 


5.763 


7.684 


9.606 


11.527 


13.448 


15.369 


17.290 


19.211 


1 


0.000 


01 


.921 


.841 


.762 


.683 


.603 


.524 


.446 


.366 


.286 


.207 


2 


.001 


02 


.920 


.840 


.761 


.681 


.601 


.521 


.441 


.362 


.282 


.202 


8 


.002 


03 


.920 


.840 


.759 


.679 


.599 


.519 


.439 


.358 


.278 


.198 


4 


.003 


04 


.919 


.839 


.758 


.678 


.597 


.516 


.436 


.355 


.275 


.194 


6 


.004 


05 


.919 


.838 


.757 


.676 


.594 


.513 


.432 


.351 


.270 


.189 


6 

7 


.006 
.008 


06 


.918 


.837 


.756 


.674 


.692 


.511 


.429 


.348 


.266 


.186 


8 


.011 


07 


.918 


.836 


.754 


.672 


.590 


.509 


.427 


.346 


.263 


.181 


9 


.014 


08 


.918 


.835 


.753 


.670 


.588 


.506 


.423 


.341 


.258 


.176 


10 


.017 


09 


.917 


.834 


.752 


.669 


.586 


.503 


.420 


.338 

4 Sf f^t% M 


.255 


.172 






10 


1.917 


3.834 


5.750 


7.667 


9.584 


11.601 


13.418 


16.334 


17.251 


19.168 






11 


.916 


.833 


.749 


.666 


.581 


• .498 


.414 


.330 


.247 


.163 






12 


.916 


.832 


.748 


fUtA. 


.579 


.495 


.411 


.327 


.243 


.159 






13 


.915 


.831 


.746 


.662 


.677 


.493 


.408 


.324 


.239 


.156 






14 


.915 


.830 


.745 


.660 


.576 


.490 


.406 


.320 


.236 


.150 






15 


.915 


.829 


.744 


.658 


.573 


.488 


.402 


.317 


.231 


.146 






16 


.914 


.828 


.743 


.657 


.571 


.486 


.399 


.314 


.228 


.142 






17 


.914 


.827 


.741 


.656 


.568 


.482 


.396 


.310 


.223 


.137 






18 


.913 


.827 


.740 


.653 


.566 


.480 


.393 


.306 


.220 


.133 






19 


.913 


.826 


.739 


.652 


.664 


ATI 


• .390 


.303 


.216 


.129 






20 


L912 


3.825 


5.737 


7.650 


9.562 


11.474 


13.887 


16.299 


17.212 


19.124 






21 


.912 


.824 


.736 


.648 


.559 


.471 


.383 


.295 


.207 


.119 






22 


.911 


.823 


.734 


.646 


.557 


.469 


.380 


.292 


.203 


.115 






23 


.911 


.822 


.733 


.644 


.555 


.466 


.377 


.288 


.199 


.110 






24 


.911 


.821 


.732 


.642 


.553 


.464 


.374 


.285 


.196 


.106 






25 


.910 


.820 


.731 


.641 


.651 


.461 


.371 


.282 


.192 


.102 






26 


.910 


.819 


.729 


.639 


.548 


.468 


.368 


.278 


.187 


.097 






27 


.909 


.819 


..728 


.637 


.646 


.456 


.366 


.274 


.184 


.093 






28 


.909 


.818 


.727 


.636 


.644 


.453 


.362 


.271 


.180 


.069 






29 


.908 


.817 


.726 


.634 


.642 


.460 


.369 


.267 


.176 


.064 






30 


L906 


3.816 


6.724 


7.632 


9.640 


11.448 


13.356 


16.264 


17.172 


19.060 






31 


.908 


.815 


.723 


.630 


.538 


.446 


.353 


.261 


.168 


.076 






32 


.907 


.814 


.721 


.628 


.535 


.443 


.360 


.257 


.164 


.071 






33 


.907 


.813 


.720 


.627 


.533 


.440 


.347 


, .264 


.160 


.067 




• 


34 


.906 


.813 


.719 


.626 


.631 


.438 


OAA 


' .260 


.167 


.063 






36 


.906 


.812 


.717 


.623 


.529 


.435 


.341 


.246 


.162 


.068 






36 


.905 


.811 


.716 


.622 


.527 


.432 


.338 


.243 


.149 


.054 




" 


37 


.905 


.810 


.716 


.620 


.525 


.430 


.335 


.240 


.146 


.060 






38 


.904 


.809 


.713 


.618 


.522 


.427 


.331 


.236 


.140 


.045 






89 


.904 


.808 


.712 


.616 


.520 


.426 


.329 


.233 


.137 


.041 






40 


1.904 


3.807 


6.7U 


7.616 


9.518 


11.422 


13.326 


16.230 


17.133 


19.037 






41 


.903 


.806 


.710 


.613 


.616 


.419 


.322 


.226 


.129 


.032 






42 
43 


.903 
.902 


.805 
.805 


.708 
.707 


.611 
.609 


.613 
.511 


.416 
.414 


.319 
.316 


.222 
.218 


.124 
.121 


.027 
.023 










44 


.902 


.804 


.705 


.607 


.509 


.411 


.313 


.214 


.116 


.018 




ra . 


.46 


.901 


.803 


.704 


.606 


.607 


.408 


.310 


.211 


.113 


.014 


^-i 


11 


46 


.901 


.802 


,708 


.604 


.606 


.406 


.307 


.208 


.109 


.010 


1^ 


47 


.900 


.801 


.701 


.602 


.502 


.403 


.303 


.204 


.104 


.005 


iSl 


48 


.900 


.800 


.700 


.600 


.600 


.401 


.301 


.201 


.101 


.001 


^^ "^ 


gg 


49 
50 


.900 
1.899 


.799 
3.798 


.699 
5.698 


.699 
7.597 


.498 
9.496 


.398 
1L396 


.298 
13.294 


.198 
15.194 


.097 
17.093 


18.997 
18.992 


































Inches. 


51 


.899 


.798 


.696 


.596 


.494 


.393 


.292 


.190 


.069 


.988 


1 




52 


.898 


.797 


.695 


.594 


.492 


.390 


.289 


.187 


.086 


• iNnr 


1 


2.428 


53 


.898 


.796 


.694 


.592 


.489 


.387 


.286 


.183 


.081 


.979 


2 


4.856 


54 


.897 


.795 


.692 


.590 


.487 


.386 


.282 


.180 


.077 


.975 


3 


7.283 


56 


.897 


.794 


.691 


.588 


.486 


.383 


.280 


.177 


.074 


.971 


4 
6 


9.711 
12.138 


56 


.897 


.793 


.690 


.586 


.483 


.380 


.276 


.173 


.069 


.VOO 


6 


14.566 


67 


.896 


.792 


.689 


.585 


.481 


.377 


.273 


.170 


.066 


.962 


7 


16.994 


58 


.896 


.792 


.687 


.583 


.479 


.375 


.271 


.166 


.062 


.968 


8 


19.422 


69 


.896 


.791 


.686 


.581 


.476 


.372 


.267 


.162 


.058 


.953 


9 


21.849 


60 


1.896 


3.790 


5.684 


7.679 


9.474 


11.369 


13.264 


15.158 


17.053 


18.948 


10 


24.277 
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, FORMULAS AND TABLES. 



[bull. 50l 



Table XI. — Co-ordinates for projection of maps. Scale ruhrs' 

[BeriTation of table explained in section (5) ; use of table explained on page 22.] 



0*3 



Abscissas of developed parallel. 



1 9 fi 
1 ■** E 






IMon- 


gitude. 




Ituhe$. 


o / 




39 00 


1.896 


01 


.894 


02 


.894 


03 


.893 


04 


.893 


06 


.893 


06 


.892 


07 


.892 


08 


.891 


00 


.891 


10 


1.890 


11 


.890 


12 


.889 


13 


.889 


14 


.888 


16 


.888 


16 


.888 


17 


.887 


18 


.887 


19 


.886 


20 


1.886 


21 


.885 


22 


.886 


23 


•oo4 


24 


.884 


25 


•oo4 


26 


.883 


27 


.883 


28 


.882 


29 


.882 


30 


1.881 


81 


.881 


82 


.880 


33 


.880 


34 


.879 


35 


.879 


86 


.879 


37 


.878 


88 


.878 


39 


.877 


40 


1.877 


41 


.876 


42 


.876 


43 


.876 


44 


.876 


46 


.876 


46 


.874 


47 


.874 


48 


.873 


49 


.873 


60 


1.872 


61 


.872 


62 


.871 


63 


.871 


64 


.870 


66 


.870 


66 


.870 


67 


.869 


68 


.869 


09 


.868 


60 


1.868 



2^ lon- 
gitude. 




JBiebet. 

3.790 

.789 
.788 
.787 
.786 
.786 

.784 
.783 
.782 
.782 
8.781 

.780 
.779 
.778 
.777 
.776 

.775 
.774 
.773 
.773 
3.772 

.771 
.770 
.769 
.768 
.767 

.766 
.766 
.764 
.764 
3.763 

.762 
.761 
.760 
.759 
.758 

.757 
.756 
.755 
.755 
3.754 

.753 
.752 
.761 
.760 
.749 

.748 
.747 
.746 
.746 
3.746 

.744 
.743 
.742 
.741 
.740 

.739 
.738 
.738 
.737 
3.786 



£icAet. 

6.684 
.683 
.682 
.680 
.679 
.678 

.676 
.675 
.674 
.672 
5.671 

.670 
.668 
.667 
.665 
.664 

. .663 
.662 
.660 
.659 

6.657 

.656 
.656 
.653 
.652 
.651 

.649 
.648 
.647 
.645 
6.644 

.643 
.641 
.640 
.638 
.637 

.636 
.635 
.633 
.632 
6.680 

.629 
.628 
.626 
.625 
.024 

.622 
.621 
.620 
.618 
5.617 

.616 
.614 
.613 
.611 
.610 

.609 
.608 
.606 
.606 
6.608 



Inchet. 

7.579 
.578 
.576 
.574 
.572 
.570 

.568 
.567 
.565 
.563 
7.561 



6' lon- 
gitude. 



6' lon- 
gitude. 



7' Ion- 
gitude. 



8' Ion- ; 
gitude. i 



9.474 ■ 

.472 ; 

.469 
.467 . 
.4*^5 - 
.463 



.460 
.458 
.456 
.454 
9.451 



.560 


.449 


.558 


.447 


.556 


.445 


.554 


.442 


.652 


.440 


.550 


.438 


.549 


.436 


.547 


.433 


.545 


.4Sl 


7.643 


9.429 


.642 


.427 


.540 


.424 


.538 


.422 


.536 


.420 


.534 


.418 


.632 


.415 


.631 


.413 


.629 


.411 


.627 


.409 


7.626 


9.406 


.524 


.404 


.522 


.402 


.620 


.400 


.618 


.397 


.516 


.395 


.514 


.393 


.513 


.391 


.511 


.388 


.509 


.386 


7.507 


9.384 


.506 


.382 


.504 


.379 


.502 


.377 


.600 


.375 


.498 


.373 


.496 


.370 


.495 


.368 


.493 


.366 


.491 


.364 


7.489 


9.361 


.488 


.359 


.486 


.357 


.484 


.355 


.482 


.352 


.480 


.350 


.478 


.348 


.477 


.346 


.475 


«tj44 


.473 


.841 


7.471 


9.339 

1 



Tnchet, 


ladtes. 


11.369 


13.264 


.366 


.261 


.363 


.257 


.361 


.254 


.358 


.251 


.356 


.248 


.353 


.245 


.350 


.242 


.347 


.238 


.346 


.236 


11.342 


13.232 


.339 


.229 


.336 


.226 


.334 


.223 


.331 


.219 


.329 


.217 


.326 


.213 


.323 


.210 


.320 


.207 


.318 


.204 


11.315 


13.201 


.312 


.198 


.309 


.194 


.307 


.191 


.304 


.188 


.302 


.185 


.299 


.182 


.296 


.179 


.293 


.175 


.291 


.173 


11.288 


13.169 


.286 


.166 


.282 


.163 


.280 


.160 


.277 


.156 


.275 


.154 


.272 


.150 


.269 


.147 


.266 


.144 


.264 


.141 


11.261 


13.138 


.258 


.135 


.255 


.131 


.253 


.128 


.250 


.126 


.248 


.122 


.246 


.119 


.242 


.116 


.239 


.112 


.237 


.110 


11.234 


13.106 


.231 


.103 


.228 


.100 


.226 


.097 


.223 


.093 


.221 


.091 


.218 


.087 


.215 


.084 


.213 


.082 


.210 


.078 


11.207 


13.076 



15.158 
.155 
.151 
.148 
.144 
.141 

.137 
.134 
.130 
.126 
15.122 

.119 
.115 
.112 
.108 
.106 

.101 
.098 
.0941 
.090 f 
15.086: 

.083 
.079 
.076 
.072 
.069 

.065 
.062 
.058 
.054 
16.050 

.047 
.043 
.040 
.036 
.033 

.029 
.026 
.022 
.018 
15.014 

.011 
.007 
.004 
.000 
14.997 

.993 
.990 
.986 
.982 
14.978 

.975 
.971 
.968 
.964 
.961 

.957 
.954 
.950 
.946 
14.942 



y lon- 


lO' lon- 


gitude. 


gitude. 


Ittdie$. 


J.cke.. 


17.053 


Xo*«TvO 


.050 


• «fY7 


.045 


.939 


.041 


.935 


.037 


.930 


.033 


.926 


.029 


.921 


.025 


.917 


.021 


.912 


.017 


.908 


17.013 


18.903 


.009 


.899 


.005 


.894 


.001 


.890 


16.996 


.885 


.993 


.881 


.988 


.876 


.985 


.872 


.980 


.867 


.977 


.863 


16.972 


18.868 


.969 


.864 


.964 


.849 


.960 


.846 


.956 


.840 


.952 


.836 


.948 


.831 


• •744 


.827 


.940 


.822 


.936 


.818 


16.932 


18.813 


.928 


.809 


.924 


.804 


.920 


.800 


.915 


.795 


.912 


.791 


.907 


.786 


.904 


.782 


.899 


.777 


.896 


.773 


16.891 


18.768 


.888 


.764 


.88:} 


.759 


.879 


.755 


.875 


.750 


.871 


.746 


.867 


.741 


.863 


.737 


.859 


.732 


.855 


.728 


16.851 


18.723 


.847 


.719 


.843 


.714 


.839 


.710 


.834 


.705 


.831 


.701 


.826 


.696 


.823 


.692 


.819 


.688 


.815 


.683 


16.810 


18.678 



'51 



1 

2 
8 
4 
6 
6 
7 
8 
9 
10 




Jneftes. 

2.428 

4.856 

7.284 

9.712 

12.140 

14.569 

16.997 

19.425 

21.853 

24.281 
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[Dtrintloaorub 




HOD, (6) 


n«oft-.le«pl.lWo,. 


p.e.22.] 








If 








J, 1^^. 


J, ,^jj_ 


3' lOQ- 


4' Ign- 


S-loi.- 


8" iQH- 


7' loD- 


8' lon- 


S'lpd 


W Ign- 


gitude. 


gltDds. 


gltude. 


BitadB. 


giWde. 


gUradB. 


gitads. 


gitude. 


gitude. 


gitude. 


5~ 




'-'- 


LhAk 


--■ 


l»k«. 


Cudu. 


IikAh. 


AHhH. 


IwAtt. 


A»^, 


AcAci. 




/wAb. 






iiafi 








.20* 
















Ot 

w 

OS 


iBtiS 


_ .734 


:^M 


!40B 
.484 
,4U! 

.480 


:3!I8 
.SEfi 


:iH 


S 


.936 


>80 


!(ia6 


T 




WS 






























08 








^467 


isai 










loia 








OS 

10 


:bw 


Ivaa 


s:sM 


.406 




ii;f^ 


:o4T 


1*:^ 


is:j?S 


.633 
18.033 




1 




u 


.sen 


.738 


.GSS 


.461 


.31* 


.177 


.0*0 


-DOS 


.786 


.eea 




13. 


:ii 


!7M 


!688 


■44I 


s 


'iS 


:S 


"sn 


ijsi 


im 




18 


S 


\im 


I: 


.4« 


.3CS 


!l88 


S 


i 


*7M 


.806 
.601 
.698 




20 


liasfl 


■i.iv\ 


6!fi70 


7!43B 


siais 


ILtfiE 


ib!uii 


1*!b70 


18!7a8 


18.6(0 






















.71i6 


.683 




7& 


i 


1 


:672 


!429 


ii 


iiS 


la'sBS 


ll^ 


:~ 


■™ 










isoe 






!l3B 












W 


















.703 


.659 






iese 






'.&i 


!277 














is 


.8» 




:666 


.420 




!i3a 




1840 






















.983 






.6*6 




30 


1.86* 


3.708 


E^eea 


7.418 


.288 


11.126 




.830 


16.6S7 


18.641 




3a 




















































!706 




!4U9 








































ss 


.861 


.703 


.65* 


406 


.266 


.108 


.969 


.810 


.862 


,513 








.102 




!404 










!bss 


;»oa 


















:963 


isoa 








39 


:bso 


;70U 
3.899 


:s5o 


7!SS8 


9:1S 


ll!097 






iii:^ 


'.600 












.398 




























!09Z 




















^393 






















.806 












.788 


.829 






1^ 












!238 


:o8* 










ll 
22 


411 








.387 


.234 


.081 










11 




Iws 


'ogi 


■^7 


.336 






■|U 


■™ 


'C12 


:4M 


3l 


M 


liM£ 


si^ 


si™ 


7'^ 


9:il 


11:^9 


1Z:9M 


liivM 


wZ 








i8:**9 




^ 


Bl 


su 


.889 


.633 


.378 


.2M 


.087 


.911 


.766 


.600 


.44B 








'ma 








.£ai 














2,429 




.M4 












!h» 






.438 








.848 


ibSB 






iaifi 




.902 












M 


.843 




lias 


.369 


!h)b 


il 


.S9S 


:74i 


!es* 
>.»8a 


.421 


1 


i«;i*3 












































!7M 






9 




flO 


i:b4o 


SISBI 


6;821 


■r.361 


9:a>i 


ii;o*2 


18.883 




islfiia 


18.403 


10 


21.2S8 
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FORMULAS AND TABLES. 



[bull. 60. 



Table XI. — Co-ordinates for projection of maps. Scale -yiyoTnj* 

[Derivation of table explained in section (5) ; nse of table explained on page 22.] 



o . 








Abscissas of developed parallel. 








^-J 


Ordinates of 

developed 

parallel. 


Latitnde 
parallel 












































1' lon- 


2' lon- 


3' lon- 


4' lon- 


6' lon- 


6' lon- 


7' Ion- 


8' lon- 


y lon- 


10' lon- 


§a 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


3- 


O f 


Inches. 


Inches. 


Inches. 


huhes. 


Inofces. 


JnoAet. 


Inches. 


Jftcnes. 


Inches, 


Inches. 


/ 


buhet. 


4100 


1.840 


3.681 


6.521 


7.361 


9.201 


11.042 


12.882 


14.722 


16.563 


18.403 


1 


0.000 


01 


.840 


.680 


.519 


.359 


.199 


.039 


.879 


.718 


.668 


.398 


2 


.001 


02 


.839 


.679 


.518 


.358 


.197 


.036 


.876 


.715 


.655 


.394 


3 


.002 


03 


.839 


.678 


.517 


.366 


.194 


.033 


.872 


.711 


.650 


.389 


4 


.003 


04 


.838 


.677 


.515 


.364 


.192 


.030 


.869 


.707 


.646 


.384 


6 


.004 


06 


.838 


.676 


.614 


.362 


.190 


.028 


.866 


.704 


.642 


.880 


6 

7 


.006 
.009 


06 


.837 


.675 


.612 


.350 


.187 


.025 


.862 


.700 


.637 


.875 


8 


.011 


07 


.837 


.674 


.611 


.348 


.185 


.022 


.859 


.696 


.633 


.370 


9 


.014 


08 


.837 


.673 


.510 


.346 


.183 


.020 


.856 


.693 


.529 


.366 


10 


.018 


09 


.836 


.672 


.508 


.344 

¥9 t\ Ar\ 


.180 

f\ 4 pmr\ 


.017 

^ f £\'% A 


.853 


.689 

4 A tf»f%l* 


.625 


.361 






10 


1.836 


3.671 


5.607 


7.342 


9.178 


11.014 


12.849 


14.685 


16.620 


18.856 




11 


.835 


.670 


.606 


.341 


.176 


.011 


.846 


.682 


.517 


.362 




12 


.835 


.669 


.604 


.339 


.173 


.008 


.843 


.678 


.612 


.347 




18 


.834 


.668 


.503 


.337 


.171 


.005 


.839 


.674 


.608 


.812 




14 


.834 


.668 


.501 


.335 


.169 


.003 


.837 


.670 


.504 


.338 




15 


.833 


.667 


.500 


.333 


.166 


.000 


.833 


.666 


.600 


.333 




16 


.833 


.666 


.498 


.331 


.164 


10.997 


.830 


.662 


.495 


.328 




17 


.832 


.665 


.497 


.330 


.162 


.994 


.827 


.659 


.492 


.324 




18 


.832 


.664 


.496 


.328 


.159 


.991 


.823 


.655 


.487 


.319 




19 


.831 


.663 


.494 


.826 


.157 


.988 


.820 


.661 


.483 


.314 




20 


1.831 


3.662 


6.493 


7.324 


9.155 


10.986 


12.817 


14.648 


16.479 


18.310 




21 


.830 


.661 


.491 


.322 


.152 


.983 


.813 


.644 


.474 


.306 




22 


.830 


.660 


.490 


.320 


.160 


.980 


.810 


.640 


.470 


.300 




23 


.830 


.659 


.489 


.318 


.148 


.978 


.807 


.637 


.466 


.296 




24 


.829 


.658 


.487 


.316 


.145 


.975 


.804 


.633 


.462 


.291 




26 


.829 


.657 


.486 


.314 


.143 


.972 


.800 


.629 


.457 


.286 




26 


.828 


.656 


.485 


.313 


.141 


.969 


.797 


.626 


.454 


.282 




27 


.828 


.655 


.483 


.311 


.138 


.966 


.794 


.622 


.449 


.277 




28 


.827 


.654 


.482 


.309 


.136 


.963 


.790 


.618 


.445 


.272 




29 


.827 


.654 


.480 


.307 


.134 


.961 


.788 


.614 


.441 


.268 




30 


1.826 


3.653 


5.479 


7.306 


9.131 


10.968 


12.784 


14.610 


16.437 


18.263 




31 


.826 


.652 


.477 


.303 


.129 


.956 


.781 


.606 


.432 


.258 




32 


.826 


.651 


.476 


.301 


.126 


.952 


.777 


.602 


.428 


.253 




33 


.826 


.650 


.474 


.299 


.124 


.949 


.774 


.598 


.423 


.248 




34 


.824 


.649 


.473 


.297 


.121 


.946 


.770 


.694 


.419 


.243 




35 


.824 


.648 


.472 


.296 


.119 


.943 


.767 


.691 


.415 


.239 




36 


.823 


.647 


.470 


.294 


.117 


.940 


.764 


.587 


.411 


.234 




37 


.823 


.646 


.469 


.292 


.114 


.937 


.760 


.583 


.406 


.229 




38 


.822 


.646 


.467 


.290 


.112 


.936 


.757 


.580 


.402 


.226 




39 


.822 


.644 


.466 


.288 


.110 


.932 


.754 


.676 


.398 


.220 




40 


1.821 


3.643 


6.464 


7.286 


9.107 


10.929 


12.760 


14.672 


16.393 


18.216 




41 


.821 


.642 


.463 


.284 


.106 


.927 


.7i8 


.669 


.390 


.211 




42 
43 


.821 
.820 


.641 
.640 


.462 
.460 


.282 
.280 


.103 
.100 


.924 
.921 


.744 
.741 


.565 
.561 


.386 
.381 


.206 
.201 








44 


.820 


.639 


.459 


.279 


.098 


.918 


.738 


.658 


.377 


.197 




—s . 


45 


.819 


.638 


.458 


.277 


.096 


.916 


.734 


.664 


.373 


.192 


9^ 


Meridional 
distances, 


46 


.819 


.637 


.466 


.275 


.093 


.912 


.731 


.660 


.368 


.187 


11 


47 


.818 


.637 


.455 


.273 


.091 


.910 


.728 


.646 


.366 


.183 


Ss 


48 


.818 


.636 


.463 


.271 


.089 


.907 


.726 


.642 


.360 


.178 


49 
50 


.817 
1.817 


.636 
3.634 


.452 
6.461 


.269 
7.268 


.086 
9.084 


.904 
10.901 


.721 
12.718 


.638 
14.536 


.366 
16.362 


.173 
18.169 


































Inches. 


61 


.81Q 


.633 


.449 


.266 


.082 


.898 


.716 


.531 


.348 


.164 


/ 




52 


.816 


.632 


,448 


.264 


.079 


.895 


.711 


.527 


.343 


.159 


1 


2.429 


63 


.816 


.631 


.446 


.262 


.077 


.893 


.708 


.624 


.339 


.166 


2 


4.868 


64 


.815 


.630 


.445 


.260 


.075 


.890 


.705 


.620 


.336 


.150 


8 


7.287 


66 


.814 


.629 


.443 


.258 


.072 


.887 


.701 


.616 


.330 


.146 


4 
6 


9.716 
12.145 


66 


.814 


.628 


.442 


.266 


.070 


.886 


.699 


.613 


.327 


.141 


6 


14.674 


67 


.814 


.627 


.441 


.254 


.068 


.882 


.696 


.609 


.322 


.136 


7 


17.003 


68 


.813 


.626 


.439 


.252 


.065 


.879 


.692 


.605 


.818 


.131 


8 


19.432 


69 


.813 


.626 


.438 


.261 


.063 


.876 


.689 


.502 


.314 


.127 


9 


21.861 


60 


1.812 


3.624 


6.437 


7.249 


9.061 


10.873 


12.686 


14.498 


16.310 


18.122 


10 


24.290 
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l.AJilAZ 


J .A.X.— 


vwirriw 


nui>cc ji 


rr jfTvjv 


l/frVV7» VJ 


inuj^ot 


avui>v 


SOOOO' 








[Deriyation of table explained in section (5) ; 


use of table explained on 


page 22.] 




"S . 








Absclenas of deyeloped parallel. 








««• 


h- 


Latitude 
I)aralle] 
























ils 


1' lon- 


2' lon- 


3' lon- 


4' lon- 


6' lon- 


6' lon- 


r lon- 


6' lon- 


9' lon- 


10' lon- 


lit 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


o / 


Indte$. 


Inches. 


Inchea. 


Ltchea. 


Inches. 


Inches. 


Inciies. 


Indies. 


Inches. 


Inches. 


Inches, 


42 00 


1.812 


3.624 


5.437 


7.249 


9.061 


10.873 


12.685 


14.498 


16.310 


18.122 


1 


0.000 


01 


.812 


.623 


.435 


.247 


.058 


.870 


. .682 


.494 


.305 


.117 


2 


.001 


02 


.811 


.622 


.434 


.245 


.056 


.867 


.678 


.490 


.301 


.112 


8 


.002 


•3 


.811 


.622 


.432 


.243 


.054 


.865 


.676 


.486 


.297 


.108 


4 


.003 


04 


.810 


.621 


.431 


.241 


.051 


.862 


.672 


.482 


.293 


.103 


6 


.004 


05 


.810 


.620 


.429 


.239 


.049 


.859 


.669 


.478 


.288 


.098 


6 

7 


.006 
,.009 


06 


.809 


.619 


.428 


.237 


.016 


.856 


.666 


.474 


.284 


.093 


8 


.011 


07 


.oU9 


.618 


.427 


.236 


.044 


.853 


.662 


.471 


.280 


.089 


9 


.014 


08 


.808 


.617 


.425 


.234 


.042 


.860 


.659 


.467 


.276 


.084 


10 


.018 


09 
10 


.808 
1.807 


.616 
3.615 


.424 
6.422 


.232 
7.230 


.039 
9.037 


.847 
10.844 


.655 
12.652 


.463 
14.459 


.271 
16.267 


.079 
18.074 








11 


.807 


.614 


.421 


.228 


.035 


.842 


.649 


.456 


.263 


.070 




12 


.806' 


.613 


.419 


.226 


.032 


.839 


.645 


.462 


.258 


.065 




13 


.806 


.612 


.418 


.224 


.030 


.836 


.642 


.448 


.264 


.060 




14 


.805 


.611 


.416 


.222 


.0'.7 


.833 


.638 


.444 


.249 


.056 




16 


.805 


.610 


.415 


.220 


.025 


.831 


.636 


.441 


.246 


.051 


• 


16 


.805 


.609 


.414 


.218 


.023 


.828 


.632 


.437 


.241 


.046 




17 


.804 


.608 


.412 


.216 


.020 


.825 


.629 


.433 


.237 


.041 




18 


.804 


.607 


.411 


.214 


.018 


.822 


.625 


.429 


.232 


.036 




19 


.803 


.606 


.410 


.213 


.016 


.819 


.622 


.426 


.229 


.032 




20 


1.803 


3.605 


5.408 


7.211 


9.013 


10.816 


12.619 


14.422 


16.224 


18.027 




21 


.802 


.604 


.407 


.209 


.011 


.813 


.615 


.418 


.220 


.022 




22 


.802 


.603 


.405 


.207 


.008 


.810 


.612 


.414 


.216 


.017 




23 


.801 


.608 


.404 


.205 


.0<J6 


.808 


.609 


.410 


.212 


.018 




24 


.801 


.602 


.402 


.203 


.004 


.805 


.606 


.406 


.207 


.008 




25 


.800 


• .601 


.401 


.201 


.001 


.802 


.602 


.402 


.203 


.003 




26 


' .800 


.600 


.399 


.199 


8.999 


.799 


.699 


.398 


.198 


17.998 




27 


.799 


.59(9 


.398 


a98 


.997 


.796 


.696 


.395 


.195 


.994 




28 


.799 


.598 


.397 


.196 


.994 


.793 


.592 


.391 


.190 


.989 




29 


.798 


.597 


.395 


.194 


.992 


.790 


.589 


.387 


.186 


.984 




30 


1.798 


3.596 


5.394 


7.192 


8.989 


10.787 

• 


12.585 


14.383 


16.181 


17.979 




31 


.797 


.595* 


.392 


.190 


.987 


.786 


.582 


.380 


.177 


.976 




32 


.797 


.594 


.391 


.188 


.985 


.782 


.579 


.376 


.178 


.970 




33 


.796 


.593 


.389 


.186 


.982 


.779 


.676 


.372 


.168 


.966 




34 


.796 


.592 


.3S8 


.184 


•Vol) 


.776 


.572 


.368 


.164 


.960 




36 


.796 


;591 


.887 


.182 


.978 


.774 


.569 


.366 


.160 


.966 




36 


.795 


.590 


.386 


.180 


.975 


.771 


.666 


.861 


.166 


.961 




37 


.795 


.589 


.384 


.178 


.973 


.768 


.662 


.867 


.161 


.946 




38 


.794 


.588 


.382 


.176 


.970 


.766 


.659 


.853 


.147 


.941 




89 


.794 


.587 


.381 


.175 


.968 


.762 


.556 


.360 
14.346 


.143 


.937 




40 


1.793 


3.586 


5.380 


7.173 


8.966 


10.759 


12.552 


16.139 


17.932 




41 


.793 


.685 


.378 


.171 


.963 


.756 


.649 


.342 


.134 


.927 




42 
43 


.792 
.792 


.584 
.684 


.377 
.376 


.169 
.167 


.961 
.959 


.758 
.761 


.546 
.643 


.338 
.334 


.130 
.126 


.922 
.918 








44 


.791 


.683 


.374 


.166 


.956 


.748 


.639 


.330 


.122 


.913 




«2 . 


46 


.791 


.682 


.372 


.163 


.954 


.746 


.686 


.826 


.117 


.908 


•Stj 


11 


46 


.790 


.681 


.371 


.161 


.961 


.742 


.682 


.322 


.118 


.908 


Bt 


47 


.790 


.«80 


.369 


.159 


.949 


.739 


.629 


.318 


.108 


.898 


Sa 


48 


.789 


.679 


.368 


.158 


.947 


.736 


.626 


.316 


.106 


.894 




a^ 


49 
60 


.789 
1.788 


.678 
3.677 


.367 
6.366 


.156 
7.164 


8.942 


.733 
10.730 


.622 
12.619 


.311 
14.307 


.100 
16.096 


.889 
17.884 


































Jbtohes. 


61 


.788 


.676 


.364 


.162 


.940 


.728 


.616 


.304 


.092 


.880 


f 




62 


.787 


.676 


.362 


.150 


.937 


.726 


.612 


.300 


.087 


.875 


1 


2.429 


63 


.787 


.674 


.361 


.148 


.935 


.722 


.509 


.296 


.088 


.870 


2 


4.859 


64 


.786 


.673 


.359 


.146 


.932 


.719 


.505 


.292 


.078 


.865 


3 


7.288 


66 


.786 


.672 


.868 


.144 


.930 


.717 


.603 


.289 


.076 


.861 


4 
5 


9.718 
12.147 


66 


.786 


.671 


.357 


.142 


.928 


.714 


.499 


.285 


.070 


.866 


6 


14.576 


67 


.786 


.670 


.356 


.140 


.926 


.711 


.496 


.281 


.066 


.851 


7 


17.006 


68 


.786 


.669 


.364 


.188 


.923 


.708 


.492 


.277 


.061 


.846 


8 


19.436 


69 


.784 


.668 


.353 


.137 


.921 


.705 


.489 


.274 


.058 


.842 


9 


21.866 


60 


1.784 


3.667 


5.351 


7.134 


8.918 


10.702 


12.486 


14.269 


16.052 


17.886 


10 


24.294 
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FORMULAS AND TABLES. 
Table XI. — Co-ordinatetforprejeetiim of wiapt. Soale jt 

[ItarlntlDtl of UbU tiiilaJued ia «ctiim 49| nee of Uble ui|ilsiDed -oD pi 



II 








.«_.,^ 


«lo|«din»lI>l. 








II 


^1" 


I'lOB- 


S-lon- 


3' Ion. 


l-Im- 


6'lon- 


Clon- 


rion- 


8' Ion. 


S-JOB- 


lO'lon- 


EilDd*. 


gitBd.. 


cindK. 


gtnide. 


gitnttB. 


gtliL" 


gitnds. 


gllBdB. 


gitndo. 


gltode! 


1^ 




'^ 


i«*-. 


I«»U.. 


»a» 


fi,c*«. 


L»*„. 


I«*-. 


UO^. 


i«*<.. 


J«4«. 




I«^. 


43 00 


1.YS4 
.T83 


3.6OT 


":m 


"1! 


8;"' 


«;J^ 


12.185 
.482 


u.m 


"1S^ 


17.830 




'm 


02 


.783 
















!043 








OS 


.788 
.183 


'iffl 


■34I 


■1 


!90B 


'.mo 


171 


■^ 


.03* 
.034 


!816 




« 


06 






',3M 




.906 


.887 


!488 




.031 






















.468 


.24e 


,028 








DB 


!tbo 


MB 


1330 


lie 


.BB8 


!d81 


!l&8 


:23e 




'm 


10 


'oil 


08 


.778 






















1 


'™ 


3.M7 


S.338 


.113 


.3B1 


.868 


IS. 161 


11.230 


.004 


"11 




IS 
















:29£ 


.QUO 






IB 


















18.880 


'.m 




4 


















.981 






U 






'.33a 








!434 


jio 








e 


.T7B 


:m? 


'm8 


:1« 


'ml 


.666 


■^ 


Ice 


:«fl 


.788 










































'.i20 










ao 


i1t7* 


3J^ 


fiiaiii 


7!oe6 


8:888 


loleia 


12.417 


iiiioo 


lfi!ot4 


1T:7S8 




M 


.778 


.M7 






.S6G 








.880 
















.884 






















iom 


.862 




!407 




















.868 




.103 




1947 






is 




.S43 










.400 




.643 














.oet 


.964 




.388 






















ioea 






'as* 




















isBB 




.9^ 






18 


L7B9 


8i^ 


iaos 

,30S 


^■™ 


8!844 


,.::ii 




.i4T 


16C 


"■f 




B8 












!608 








!b80 




B3 


.7" 


:m4 


■301 


■«8 


^836 




^368 




'IS 












isftg 


:oM 


.833 


ifiSB 


.306 




1898 






5? 


.788 


:^ 


.288 


'oaa 


:m 


.l« 


:m 


:m 


:S 


.800 










!286 




















!7et 










'm7 






!«80 






40 


i.7et 


3^28 


6.m 


7.0M 


8.820 




12.J18 


14.112 


16.B76 


17,640 




K 


:?^ 


:a2e 


'.2M 


:E^ 


;bi6 


:^ 


!342 


:™ 


■z 


:^ 
































.70a 
























U 






!i» 
















!l 


^i 


46 


.781 


.812 


.283 


.OM 


.BOB 


.667 


.328 


.089 


sso 


all 




















!b46 


!0O8 


Ss 


^1 


M 


.780 


























a-liB 


fl'27a 


Tra? 


s'rea 


10668 


islil 


14!oi4 


16'eM 


.698 


































laclM. 


S 




.617 














J2S 


























.682 






83 














!3M 




















!o28 








!o6e 










St 


1767 


!fil3 


!!«o 




!7(I3 


'.MD 


:287 




:sio 


!fi«7 




iiS 


M 














.2BS 




.808 












!m7 






'.S3t 


.£90 


!oi6 
















.sea 












:m 






19.438 


M 


IJM 


.s 




,:S 


sItti 


,J: 


!284 


,J 


.733 


17:W3 


,! 


24!20B 
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■s , 








.l«^or.e 


eloped paraUel. 








ii 


°-S.j 


I'ion 


yion- 


a- lon- 


I'lon- 


g, i„„. 


fl' lon- 


Tlon 


S-IOQ- 


S'loo- 


iVKm- 


III 


glttida". 


gllDd.. 


gitude. 


(dtml*. 


gitodB. 


gitude". 


gltude. 


gitade". 


gltud.. 


gltud.. 


-^ 


«<; 


&cJ«. 


9.S09 


^. 


J^. 


i^. 


I^. 


/«*«. 


/«»«. 


J«:S«. 


Ji«;«. 




""■ 






.6ua 
























M 


'!! 


isOB 
.DOB 


:^ 


!d13 
.011 

|007 


>« 


.608 


.aw 


:03B 
.032 

.010 


:7B0 
.775 

.762 


i 


1 
1 




X)2 
111 




>al 


iaoa 


















,s 














iooi 




.602 










10 






W 


i:™ 


3:«S 


oil^ 




«:?« 




!24ll 


l^U^ 


loiJS 






1 






\l 


.7« 


.»es 




:Z 


:?" 


.193 


■ffls 


M7 


:m 


.499 




1! 


I 


!4»6 

:4m 

.4BS 
.4» 

.4n 


:| 


!088 


!727 


2 


!2S6 

.eaa 


:976 

:oe3 


:7Es 


2 




SO 


!r46 


.490 
3.180 


olaaa 


!980 




loitlo" 


nin 


,13:956 


i6:?SS 


n'Z 








.4«S 






.Tlfl 


.183 
























,160 














>« 




'.wa 










:9M 


:(i86 






« 




i486 




iwo 
































:93e 








Jg 


.7*1 


.4S3 


,824 


.008 


.107 


.118 


. 90 


.931 


.673 


.111 








.482 


!228 










:927 








2B 
30 


"'! 


!4S0 




.3110 


sieoT 


!l39 


12:7a 




""! 


itS 




M 


!738 














:Ma 












!41fl 




!9S2 








.904 








^ 








.960 




:4E6 


:iH! 










u 


.737 


!474 


.Ml 






.122 




:896 


.633 


.370 




M 
















,892 








3T 








:m4 
















38 
























3D 


>3S 




:»» 






























10!lO7 


















.m 






.4M 








.340 








!467 




:8S4 






JM 






.3:15 






.m 










!SB8 




.8M 












U 








!b30 




,3B6 




.860 














!4e4 


















1^ 


Is 


s 


:i3i 


.4SB 


;|« 


:^ 


fi 


iasa 


.120 


.Bsa 


;J^ 


.316 
.310 


II 


11 


« 












.383 








.305 




li'ssl 


'.tsa 


siilS 


a:^ 


8:M7 


.380 
10,377 


i2:Jm 


'.av) 


15:^ 








n:2S6 








.TSH 














,833 














!lfl7 












.8M 










03 












iaas 




.326 


























:oo3 




:548 










M 


J27 


'.AM 


.181 


!0OB 


'.(W 


!383 


.090 


'.SLl 




:27i 




i 


722 


M 




























07 


"tm 


*4B1 


f :m 


■flM 


;s28 


*3M 


'OT^ 


'Z 


■fan 


'mb 




}■ 


H3 


09 


'.m 


























SO 


1.7S0 


3.«B 


6.171 


8.898 


8.B23 


10,348 


12,0-S 


13.787 


15.621 


n.Ma 


10 


24 3041 



Bull. 50 7 



FORHUUS AND TABLES. 
Tablb XI. — Co-ordiiuitet for prcjtatio» ttf Maj». Scale -nkifz- 









ta«pUlWltD» 


:tl«(S) 


nM ot tiUi aipUlud OD 


wai. 








■s . 






Ab«i« «f d«>a1o|wl punlleL 




5- 


■s- . 


it 












II 


I'lon- 


yim. 


J. Ion, 


Vlon- 


B-lon- ' 9'lon- 


7'lcra- 


ffi™ 


^,™. 


IWlon 


gltode. 


glWdB. 


Kitnde 


gitndi, 


i 


gitndB 


giMdB 


i*^'-" 


gitode. 


J- 




i«^. 


"z*r 


b^. 


^^ 




"i^ 


i.^ 


£.<*» 


biAm. 




iiKW 


4S0O 


1.TW 






a.SQ8 


































■Z" 






















!342 








'a3» 






im 










!SBZ 




.SHE 






:60f 


.231 






003 


06 


i 


.«* 


ilK 


.fifC 


;™ 


.330 


.05! 

ion 


:S 


'iBO 


.2» 

:2ii 






004 
009 
009 




:?M 




.!« 
















1 


10 


l.TM 


, *-^3» 


S.IM 


B.8T8 


.S96 


10..118 


la.0S7 


.li 


.47i 


17.199 




la 


:tiI 


:«« 


:iM 


:«! 


inDD 


'^m 


;^ 




.497 
.493 


:iBi 




IB 


.nl 


!l3« 


:[^ 


:^ 




:^ 


-^ 


iw 


.458 
.4M 


:1ti 




IB 


1 


:^ 


!l46 


!b6S 


:«« 


.300 
,SS1 


'so, 


i72; 


:4a9 


:i9i 


1 


SO 




sltis 


B.144 


9:658 










i7:iM 












.606 




.IBS 


n.M9 










^ 


"ti* 


!42l> 


'iM 


.8M 
.SS8 


'mo 


.2SS 


.995 
.B9S 


■7W 


:42s 


:i3a 














!S83 




.988 










i 


i 


luE 


;| 


i 


.uo 
.us 


i 


.086 


.M! 


:409 

.404 
.400 


i 




^ 


i:?!S 


^m 


sim 


8:«38 


8:SS 


loillJ 


uiSJi 


13:97' 


15386 


itJSS 




31 


.109 


;tl7 


"iS 


:^ 


■m2 


'mJ 


;M3 


■99s 


"37S 


:aee 
























.080 




is 


:?w 


:ii4 


:ilf 


!630 


:^ 


:i^ 


iwt 


'.(^ 


:3B7 






Sfl 


.708 


■*]3 




.B2fi 


.«= 


.239 


■^i 


:Me 


:354 


'ow 




a« 








'xa 




.833 




.644 




:(»6 




40 


li'ot 


aiwB 


aillS 


.820 


slm 




ii:m 




15:^ 


.050 


\ 






.408 








.234 










\ 


4! 


!to3 








ifllT 




!b24 


:92a 






_ ^ 






























.TO! 
























Ifi 


.702 
.701 


403 


.106 


809 


Ibio 

.»7 


200 


.910 


.619 


:31a 


.020 


11 


li 

II 






;4oa 


ilOB 
















11 


W 


l!sil9 




eioDS 


fli™ 


sits? 


loim 


U^SSG 


^^ 


;^ 


16:9BS 






lirfu- 




.699 






.TBfl 


























.794 














1 




i 


:S 


.394 


loB-i 


!7S8 


iiav 


!l8S 


lesiz 


:6S4 

:67a 


:2a2 

.277 


:97B 


£ 


J 


i 




.996 
























4g 










!784 








:668 


:264 








01^ 




!«»S 


lam 


W 


.7B2 








.filM 


15S 








44aW! 








.066 








!se6 


.600 






ai 


"^ 


B) 


ilaet 


3.380 




fl.778 


8.472 10.1M 








18.044 


10 


Vk. 


w=^ 



(404) 



WOODWABD.] 



MAP CO-ORDINATES. 



99 



Table XI. — Co-ordinates for projection of maps. Scale aoioq . 
[Derivation of table explained in section (6) ; use of table explained on page 22.] 



.titude of 
larallel. 


AbsciBsas of developed paiallf^l. 


[>ngitude 
nterval. 


Unates of 

)veloped 

•arallel. 


1' lon- 


2^ lon- 


3' lon- 


4' lon- 


6' lon- 


6' lon- 


V lon- 


8' lon- 


9' lon- 


W lon- 


5" 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


^-^ 


<§-3" 


o / 


Inches. 


£tdhe9. 


Inche», 


Indies. 


huAes. 


Inches. 


Inches. 


Indies. 


Inches. 


Ltekes, 


f 


IttOin, 


46 00 


1.694 


3.389 


5.083 


6.778 


8.472 


10.166 


11.861 


13.655 


15.260 


16.944 


1 


0.000 


01 


.694 


.388 


.082 


.776 


.469 


.163 


.867 


.551 


.246 


.939 


2 


.001 


02 


.693 


.387 


.080 


.774 


.467 


.160 


.8n4 


.647 


.241 


.934 


8 


.002 


03 


.693 


.386 


.079 


.772 


.464 


.157 


.850 


.643 


.236 


.929 


4 


.003 


04 


.692 


.386 


.077 


.770 


.462 


.164 


.847 


.639 


.232 


.924 


5 


.004 


05 


.692 


.384 


.076 


.767 


.469 


.161 


.843 


.634 


.226 


.918 


6 

7 


.006 
.009 


06 


.691 


.383 


.074 


.766 


.456 


.148 


.839 


.630 


.221 


.913 


8 


.011 


07 


.691 


.382 


.072 


.763 


.454 


.146 


.836 


.526 


.217 


.908 


9 


.014 


08 


.690 


.381 


.071 


.761 


.461 


.142 


.832 


.522 


.213 


.903 


10 


.018 


09 
10 


.690 
1.689 


.380 
3.379 


.069 
6.068 


.759 
6.767 


.449 
8.446 


.139 
10.136 


.829 
11.826 


.518 
13.514 


.208 
15.204 


.898 
16.898 










11 


.689 


.378 


.066 


.765 


.444 


.133 


.822 


.610 


.199 


.888 






12 


.688 


.376 


.066 


.753 


.441 


.129 


.817 


.606 


.194 


.882 






13 


.688 


.376 


.063 


.761 


.438 


»126 


.814 


.602 


.189 


.877 






14 


.687 


.374 


.062 


.749 


.436 


.123 


.810 


.498 


.185 


.872 






15 


.687 


.373 


.060 


.747 


.433 


.120 


.807 


.494 


.180 


.867 






16 


.686 


.372 


.059 


.745 


.431 


.117 


.803 


.490 


.176 


.862 






17 


.686 


.371 


.057 


.743 


.428 


.114 


.800 


.486 


.171 


.857 






18 


.686 


.370 


.056 


.741 


.426 


.111 


.796 


.482 


.167 


.852 




.* 


19 


.685 


.369 


.054 


.738 


.423 


.108 


.792 


.477 


.161 


.846 






20 


1.684 


3.368 


6.062 


6.736 


8.420 


10.105 


11.789 


13.473 


15.157 


16.841 






21 


.684 


.367 


.051 


.734 


.418 


.102 


.786 


.469 


.152 


.836 






22 


.683 


.366 


.049 


.732 


.415 


.099 


.782 


.465 


.148 


.831 






23 


.683 


.365 


.048 


.730 


.413 


.096 


.778 


.461 


.143 


.826 






24 


.682 


.364 


.046 


.728 


.410 


.093 


.775 


. .457 


.139 


.821 






26 


.682 


.363 


.046 


.726 


.408 


.090 


.771 


.453 


.134 


.816 






26 


.681 


.362 


.043 


.724 


.405 


.086 


.767 


.448 


.129 


.810 






27 


.680 


.361 


.041 


.722 


.402 


.083 


.763 


.444 


.124 


.805 






28 


.680 


.360 


.040 


.720 


.400 


.080 


.760 


.440 


.120 


.800 






29 


.679 


.359 


.038 


.718 


.397 


.077 


.756 


.436 


.115 


.795 






30 


1.679 


3.358 


6.037 


6.716 


8.396 


10.074 


11.753 


13.432 


15.111 


16.790 






31 


.678 


.357 


.035 


.714 


.392 


.071 


.749 


.428 


.106 


.785 






32 


.678 


.356 


.034 


.712 


.390 


.068 


.746 


.424 


.102 


.780 






33 


.677 


.355 


.032 


.710 


.387 


.064 


.742 


.419 


.097 


.774 




1 


84 


.677 


.354 


.031 


.708 


.384 


.061 


.738 


.416 


.092 


.769 




1 


36 


.676 


.353 


.029 


.706 


.382 


.068 


.736 


.411 


.088 


.764 






36 


.676 


.352 


.028 


.704 


.379 


.066 


.781 


.407 


.083 


.759 






37 


.676 


.361 


.026 


.702 


.877 


.062 


.728 


.408 


.079 


.764 






38 


.676 


.350 


.026 


.700 


.874 


.040 


.724 


.399 


.074 


.749 






39 


.674 


.349 


.023 


.698 


.872 


.046 


.721 


.396 


.070 


.744 






40 


1.674 


3.348 


6.021 


6.696 


8.369 


10.043 


11.717 


13..390 


16.064 


18.738 






41 


.673 


.347 


.020 


.698 


.866 


.040 


.713 


.886 


.060 


.783 






42 
43 


.673 
.672 


.346 
.346 


.018 
.017 


.691 
.689 


.364 
.361 


.037 
.033 


.710 
.706 


.382 
.878 


.056 
.051 


.728 
.723 










44 


.672 


•t)44c 


.015 


.687 


.359 


.031 


.708 


.374 


.046 


.718 




ri . 


46 


.671 


.348 


.014 


.686 


.356 


.028 


.699 


.370 


.042 


.713 






46 


.671 


.342 


.012 


.688 


.364 


.025 


.696 


.366 


.037 


.708 


"as 


*r 


.670 


.340 


.011 


.681 


.351 


.021 


.691 


.362 


.032 


.702 


As 


48 


.670 


.339 


.009 


.679 


.348 


.018 


.688 


.358 


.027 


.697 


a'« 


49 
60 


.669 
1.669 


.338 
3.337 


.008 
6.006 


.677 
6.676 


.346 
8.343 


.016 
10.012 


.684 
11.681 


.354 
13.350 


.023 
16.018 


.692 
11.687 


































huoiies. 


61 


.668 


.336 


.006 


.673 


.341 


.009 


.677 


.346 


.014 


.682 


t 




52 


.668 


.336 


.008 


.671 


.838 


.006 


.674 


.342 


.009 


.677 


1 


2.431 


68 


.667 


.334 


.002 


.669 


.836 


.003 


.670 


.338 


.005 


.672 


2 


4.863 


54 


.667 


.338 


.000 


.666 


.333 


.000 


.666 


.333 


14.999 


.666 


3 


7.294 


66 


.666 


.332 


4.998 


.664 


.330 


9.997 


.663 


.329 


.995 


.661 


4 
6 


9.725 
12.156 


66 


.666 


.331 


.997 


.662 


.328 


.994 


.659 


.325 


.990 


.656 


6 


14.588 


57 


.666 


.330 


.996 


.660 


.326 


.991 


.656 


.321 


.986 


.651 


7 


17.019 


68 


.666 


.329 


.994 


.668 


.323 


.988 


.662 


.317 


.981 


.646 


8 


19.460 


60 


.664 


.328 


.992 


.666 


.820 


.986 


.649 


.313 


.977 


.641 


9 


21.882 


60 


1.664 


8.827 


4.991 


6.654 


8.318 


9.982 


11.646 


13.809 


14.972 


16.636 


10 


24.3i3 
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FORMULAS AND TABLES, 



[bull. 60. 



Table XL — Cihordinates for projection of maps. Scale T^ih^JS* 
[DeriTation of table explained in section (5) ; um of table explained on page 22.] 



Latitude of 
parallel. 


AbeciflBM of dareloped parallel. 


Longitude 
interral. 


ill 


1' lon- 


2' lon- 


3' lon- 


4^ lon- 


5' lon- 


e' lon- 


r lon- 


8' lon- 


9' lon- 


W lon- 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


o t 


I..^ 


huket. 


lacfte.. 


Inchea. 


Inchet. 


Inche*. 


huhu. 


lacfte.. 


I.^ 


hiduM, 


1 


£icft««. 


47 00 


L664 


3.327 


4.991 


6.654 


8.318 


9.982 


11.646 


13.309 


14.972 


16.636 


1 


0.000 


01 


.663 


.326 


.989 


.652 


.316 


.970 


.642 


.306 


.968 


.631 


2 


.001 


02 


.663 


.325 


• «K90 


.650 


.313 


.976 


.638 


.301 


.963 


.626 


8 


.002 


03 


.662 


.824 


.986 


.648 


.310 


.973 


.636 


.297 


.959 


.621 


4 


.003 


(A 


.661 


.323 


.984 


.646 


.307 


.969 


.630 


.292 


.963 


.616 


6 


.004 


05 


.661 


.322 


.963 


.644 


.306 


.966 


.627 


.288 


.949 


.610 


6 
7 


.006 
.009 


06 


.660 


.321 


.961 


.642 


.302 


.963 


.623 


.284 


.944 


.606 


8 


X)ll 


07. 


.660 


.320 


.980 


.640 


.300 


.960 


.620 


.280 


.940 


.600 


9 


.014 


08 


.659 


.319 


.978 


.638 


.297 


.966 


.616 


.275 


.936 


.694 


10 


.018 


09 


.669 


.318 


.977 


.636 


.294 


.963 


.612 


.271 


.930 


.689 

4 A tfr%M 






10 


1.668 


3.317 


4.976 


6.634 


8.292 


9.960 


11.609 


13.267 


14.926 


16.684 






11 


.658 


.316 


.974 


.632 


.289 


.947 


.606 


.263 


.921 


.579 






12 


.667 


.315 


.972 


.629 


.286 


.944 


.601 


.258 


.916 


.673 






13 


.657 


.314 


.970 


.627 


.284 


.941 


.698 


.254 


.911 


.668 






14 


.656 


.813 


.969 


.626 


.281 


.938 


.594 


.250 


.907 


.663 






15 


.656 


.312 


.967 


.623 


.279 


.935 


.591 


.246 


.902 


.658 






16 


.655 


.310 


.966 


.621 


.276 


.931 


.686 


.242 


.897 


.662 






17 


.655 


.309 


.964 


.619 


.273 


.928 


.683 


.238 


.892 


.647 






18 


.654 


.308 


.963 


.617 


.271 


.925 


.579 


.234 


.888 


.642 






19 


.654 


.307 


.961 


.615 


.268 


.922 


.576 


.230 


.883 


.637 






20 


1.653 


3.306 


4.959 


6.612 


8.265 


9.919 


11.572 


13.226 


14.878 


16.631 






21 


.653 


.305 


.958 


.610 


.263 


.916 


.668 


.221 


.873 


.626 






22 


.652 


.304 


.956 


.608 


.260 


.913 


.565 


.217 


.869 


.621 






23 


.652 


.303 


.955 


.606 


.258 


.910 


.561 


.213 


.864 


.616 






24 


.651 


.302 


.953 


.604 


.265 


.906 


.667 


.208 


.859 


.610 






25 


.650 


.301 


.951 


.602 


.252 


.903 


.553 


.204 


.854 


.606 






26 


.650 


.300 


.950 


.600 


.250 


.900 


.560 


.200 


.850 


.600 






27 


.649 


.299 


.948 


.598 


.247 


.897 


.546 


.196 


.845 


.496 






28 


.649 


.298 


.947 


.596 


.244 


.893 


.542 


.191 


.840 


.489 






29 


.648 


.297 


.945 


.594 


.242 


.890 


.539 


.187 


.836 


.484 






30 


1.648 


3.296 


4.944 


6.592 


8.239 


9.887 


11.535 


13.183 


14.831 


16.479 






31 


.647 


.295 


.942 


.590 


.237 


.884 


.532 


.179 


.827 


.474 






32 


.647 


.294 


.941 


.588 


.234 


.881 


.528 


.176 


.822 


.469 






33 


.646 


.293 


.939 


.586 


.232 


.878 


.525 


.171 


.818 


.464 






34 


.646 


.292 


.937 


.583 


.229 


.875 


.521 


.166 


.812 


.458 






35 


.645 


.291 


.936 


.681 


.226 


.872 


.517 


.162 


.808 


.463 






36 


.645 


.290 


.934 


.579 


.224 


.869 


.514 


.158 


.803 


.448 






37 


.644 


.289 


.933 


.577 


.221 


.866 


.510 


.154 


.799 


.443 






38 


.644 


.287 


.931 


.575 


.218 


.862 


.506 


.150 


.793 


.437 






39 


.643 


.286 


.930 


.573 


.216 


.859 


.602 


.146 


.789 


.432 






40 


1.643 


3.285 


4.928 


6.571 


8.213 


9.856 


11.499 


13.142 


14.784 


16.427 


\ 




41 


-.642 


.284 


.927 


.569 


.211 


.853 


.496 


.138 


.780 


.422 






42 
43 


.642 
.641 


.283 
.282 


.925 
.923 


.566 
.564 


.208 
.205 


.850 
.847 


.491 
.488 


.133 
.129 


.774 
.770 


.416 
.411 










44 


.641 


.281 


.922 


.562 


.203 


• o44 


.484 


.125 


.766 


.406 




ieridional 
istances. 


45 


.640 


.280 


.920 


.560 


.200 


.841 


.481 


.121 


.761 


.401 


•S'S 


46 


.639 


.279 


.918 


.658 


.197 


.837 


.476 


.116 


.756 


.395 


II 


47 


.639 


.278 


.917 


.556 


.196 


.834 


.473 


.112 


.761 


.390 


al 


48 


.638 


.277 


.915 


.554 


.192 


.831 


.469 


.108 


.746 


.385 


a-o 


49 
50 


.638 
1.637 


.276 
8.275 


.914 
4.912 


.652 
6.550 


.190 
8.187 


.828 
9.824 


.466 
11.462 


.104 
13.099 


.742 
14.737 


.380 
16.374 


































£icfteit. 


51 


.637 


.274 


.911 


.548 


.184 


.821 


.458 


.095 


.732 


.369 


/ 




52 


.636 


.273 


.909 


.546 


.182 


.818 


.455 


.091 


.728 


.364 


1 


2.432 


53 


.636 


.272 


.908 


.644 


.179 


.816 


.451 


.087 


.723 


.369 


2 


4.863 


64 


.636 


.271 


.906 


.541 


.176 


.812 


.447 


.082 


.718 


.353 


S 


7.294 


65 


.635 


.270 


.904 


.539 


.174 


.809 


.444 


.078 


.713 


.348 


4 
6 


9,726 
12.157 


66 


.634 


.269 


.903 


.537 


.171 


.806 


.440 


.074 


.709 


.343 


6 


14.689 


67 


.634 


.268 


.901 


.536 


.169 


.803 


.437 


.010 


.704 


.338 


7 


17.020 


58 


.633 


.266 


.900 


.633 


.166 


.799 


.432 


.066 


.699 


.332 


8 


19.462 


69 


.633 


.266 


.898 


.631 


.163 


.796 


.429 


.062 


.694 


.327 


9 


21.883 


60 


1.632 


3.266 


4.897 


6.529 


8.161 


9.794 


11.426 


13.058 


14.691 


16.323 


10 


24.315 
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Table XI. — Co-ordinates for projeotum of maps, 8oaU ti>uJ|T. 
[DerlTation of table explained in section (5) ; use of table explained on jagp 28.] 



I*. 



leof 
lei. 








Abscissas of developed parallel. 






•••1 

• 
• 




\ Ordinatesof 

*• developed 

* parallel. 


11 


1' lon- 


2^ lon- 


3' lon- 


4' lon- 


6' lon- 


6' lon- 


r lon- 


8' lon- 


9' lon- 


* 
yy lon- 


&er 


a* 


gitode. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


gitude. 


o / 


]bichea. 


Ltchea. 


Luhea, 


Inches, 


Inches. 


Inohes. 


Inches, 


M-WmOfw^M* 


Inohes. 


Inches. 


f 


• 
"InohpS. . 


48 00 


1.632 


3.266 


4.897 


6.629 


8.161 


9.794 


11.426 


13.068 


14.691 


16.32:^ 


1 


0:OOQ«' 
.061 . 


01 


.632 


.264 


.896 


.627 


.169 


.791 


.423 


.064 


.686 


.318 


2 


02 


.631 


.263 


.894 


.626 


.156 


.788 


.419 


.060 


.682 


.313 


8 


.OOiT; 


03 


.631 


.262 


.892 


.623 


.164 


.786 


.416 


.046 


.677 


.308 


4 


.003 < 


04 


.630 


.260 


.891 


.621 


.161 


.781 


.411 


.042 


.672 


.302 


6 


.004 


00 


.630 


.269 


.889 


.619 


.148 


.778 


.408 


.038 


.667 


.297 


6 

7 


.036 
.009 


06 


.629 


.268 


.888 


.517 


.146 


.776 


.404 


.034 


.663 


.292 


8 


.011 


07 


.629 


.267 


.886 


.616 


.143 


.772 


.401 


.030 


.658 


.287 


9 


.014 


08 


.628 


.266 


.884 


.612 


.140 


.769 


.397 


.025 


.653 


.281 


10 


.018 


09 
10 


.628 
1.627 


.255 
8.264 


.883 
4.881 


.610 
6.608 


.138 
8.135 


.766 
9.763 


.393 
11.390 


.021 
13.017 


.648 
14.644 


.276 
16.271 










11 


.627 


.253 


.880 


.606 


.133 


.760 


.386 


.013 


.639 


.266 






12 


.626 


.262 


.878 


.604 


.130 


.766 


.382 


.008 


.634 


.260 






13 


.625 


.261 


.876 


.502 


.127 


.753 


.378 


.004 


.629 


.265 






14 


.625 


.250 


.876 


.600 


.126 


.760 


.376 


.000 


.625 


.260 






16 


.624 


.249 


.873 


.498 


.122 


.747 


.371 


12.996 


.620 


.245 






16 


.624 


.248 


.872 


.496 


.119 


.743 


.367 


.991 


.616 


.239 






17 


.623 


.247 


.870 


.494 


.117 


.740 


.364 


.987 


.611 


.234 






18 


.623 


.246 


.869 


.492 


.114 


.737 


.360 


.983 


.606 


.229 






19 


.622 


.246 


.867 


.489 


.111 


.734 


.366 


.978 


.601 


.22:^ 






20 


1.622 


3.243 


4.865 


6.487 


8.108 


9.730 


11.362 


12.974 


14.695 


16.217 






21 


.621 


.242 


.864 


.486 


.106 


.727 


.348 


.970 


.591 


.212 






22 


.621 


.241 


.862 


.483 


.103 


.724 


.346 


.966 


.686 


.207 






28 


.620 


.240 


.861 


.481 


.101 


.721 


.341 


.962 


.682 


.202 






24 


.620 


.239 


.869 


.478 


.098 


.718 


.337 


.957 


.676 


.196 




» 


25 


.619 


.238 


.857 


.476 


.095 


.716 


.334 


.963 


.572 


.191 






26 


.619 


.237 


.856 


.474 


.093 


.712 


.330 


.949 


.567 


.186 






27 


.618 


.236 


.864 


.472 


.090 


.709 


.327 


.946 


.563 


.181 






28 


.617 


.236 


.862 


.470 


.087 


.706 


.322 


.940 


.667 


.175 






29 


.617 


.234 


.861 


.468 


.085 


.702 


.319 


.936 


.663 


.170 






30 


1.616 


3.233 


4.849 


6.466 


8.082 


9.699 


11.315 


12.932 


14.648 


16.165 






31 


.616 


.232 


AdA 


.464 


.080 


.696 


.312 


.928 


.544 


.160 






82 


.615 


.231 


.846 


.462 


.077 


.692 


.308 


.923 


.639 


.154 






83 


.615 


.230 


.846 


.460 


.074 


.689 


.304 


.919 


.534 


.149 






S4 


.614 


.229 


.843 


.458 


.072 


.686 


.301 


.916 


.630 


.144 






36 


.614 


.228 


.842 


.456 


.069 


.683 


JSSffI 


.911 


.526 


.139 






86 


.613 


.227 


.840 


.463 


.066 


.680 


.293 


.906 


.620 


.183 






87 


.613 


.226 


.838 


.451 


.064 


.677 


.290 


.902 


.516 


.128 






88 


.612 


.226 


.837 


.449 


.061 


.674 


.286 


.898 


.611 


.123 






89 


.612 


.223 


.836 


.447 


.058 


.670 


.282 


.894 


.506 


.117 






40 


1.611 


3.222 


4.K» 


6.444 


8.065 


9.667 


11.278 


12.889 


14.500 


16.111 






41 


.611 


.221 


.832 


.442 


.053 


.664 


.274 


.886 


.495 


.106 






42 


.610 


.220 


.830 


.440 


.060 


.661 


.271 


.881 


.491 


.101 






43 


.610 


.219 


.829 


.438 


.048 


.668 


.267 


.877 


.486 


.096 






44 


.609 


.218 


.827 


.436 


046 


664 


.263 


872 


481 


090 






46 


.608 


.217 


.825 


.434 


.042 


.661 


.259 


.868 


.476 


.086 


® — • 


"3 nJ 


46 


.608 


.216 


.824 


.432 


.040 


.648 


.266 


.864 


.472 


.080 


"2 ?* 




47 


.607 


.216 


.822 


.430 


.037 


.645 


.262 


.860 


.467 


.075 


As 


^S 


48 


.607 


.214 


.821 


.428 


.034 


.641 


.248 


.866 


.462 


.069 




49 
60 


.606 
1.606 


.213 
8.212 


.819 
4.818 


.426 
6.424 


.032 
8.029 


.638 
9.635 


.246 
11.241 


.861 
12.847 


.468 
14.463 


.064 
16.069 
































J>n(7r9^W* 


61 


.606 


.211 


.816 


.422 


.027 


.632 


.238 


.843 


.449 


.064 


t 




62 


.605 


.210 


.814 


.419 


.024 


.629 


.234 


.838 


.443 


.048 


1 


2.432 


68 


.604 


.209 


.813 


.417 


.021 


.626 


.230 


.834 


.439 


.043 


2 


4.864 


64 


.604 


.208 


.811 


.416 


.019 


.623 


.227 


.830 


.434 


.038 


8 


7.296 


66 


.603 


.207 


.810 


.413 


.016 


.620 


.223 


.826 


.430 


.033 


4 
5 


9.728 
12.160 


66 


.608 


.206 


.808 


.411 


.014 


.617 


.220 


.822 


.426 


.028 


6 


14.692 


67 


.602 


.206 


.807 


.409 


.011 


.614 


.216 


.818 


.421 


.023 


7 


17.024 


68 


.602 


.204 


.805 


.407 


.009 


.611 


.213 


.814 


.416 


.018 


8 


19.456 


69 


.601 


.202 


.804 


.406 


.006 


.607 


.208 


.810 


.411 


.012 


9 


21.888 


60 


1.600 


8.201 


4.801 


6.402 


8.002 


9.603 


11.203 


12.804 


14.404 


16.006 


10 


24.320 
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Tlt^SI. — Co-orimate» for preiectUm of map». jSofllejoiuD. 
|^Mt»tion of tabl* uidkiMd Id lactlaii (G); Meof M>laupUDedonF*ga2I.] 



1_. 


..;■ 


.: 




AbsolBIMDfdl, 


olopsil pumllul. 








% ■ 


=•= , 






















It 


11- 


i^" 


gilude. 


i;^z 


giEodn. 


gttX. 


g)I»la. 


V lOB- 
gituile. 


g-loo- 
gtlnde. 




Iffloo- 




:-}«M, 


/-.*«. 


f«i„. 


/•k^'. 


/<kAu. 


tw:^. 


i«b«. 


TZT 


Iwihu. 


/«£&«. 




/«*«. 


JoT^ 


l.BOO 


3. MI 


1.801 


8.402 


8.002 


9,cia 


11.203 


12.804 


14.1M 


1B.00S 




0,000 


;-Tii 


;i 


1 


Isoo 


1 


!e92 


;i 


:200 


:S 


.*» 


"S 






;i02 


us 


:698 


iise 


'. 93 


;39i 


.989 


;6a7 


.1» 


:782 


:380 


.978 


8 




jm 


m 


1" 


"iM 


*?» 


isB? 


"984 


*6S1 


"178 


:n4 


■371 


MS 


1 




m 




















:3()6 


:su2 


10 






« 


.696 


:i8i 




!aaa 








:ifia 


.381 






! 




.63G 




f 




i 


i 


'iH 


:762 


'i 


.946 

:B3fi 
.9M 






!ns 
















:332 


.924 




le 


!e9u 


:ii 


:S 


S 


.869 
!964 


:^ 


i 


.736 

:v2ii 


i 


.919 

:B(e 




f 




3.119 


™ 


6,MD 


.9411 


9,638 


"S 


mTis 


.304 


16,897 




w 


'bIs 


■"1 


J65 


'SM 


!mi 


"^ 


'in 


700 


'.1M 


■r83 




n 


:tl? 


im 


.763 


!a5i 




■^ 


:3w 


:^ 


.289 


:877 

,872 




% 


.U7 


:m 


.700 


:^ 


.933 
.930 


ifl 


:io3 


:689 


:«6 


:i;;i 






.BBS 




































:o96 




















IMl 














31 


.SM 


.168 


7r>2 


.33a 


.919 


.603 


.087 


.671 


.2M 


.839 




33 






!;io 
































'.m 




























:iHi 






3S 


;s82 


iifla 


JW 


1327 


Ibos 


!490 


:oT2 


:6M 




:8i- 




SB 










.908 
























.003 




:cc6 


































da 








!318 








:6SY 








« 


iIbto 


a 16a 


i!r87 




7!sBfl 


9!475 


11:054 




1 4:^12 


16:791 1 1 












.S92 












«a 






ja* 














775 


1 




























.B7J 








.B84 
















4S 










.882 












I1 




48 


.6TB 


.162 


.728 


.304 


BT9 


.466 


,031 


.»OT 


.183 


769 


ii 


1 


a 


.675 


*160 


:™ 


:m9 


:g76 




■^^ 




:i73 


:7ss 


;Sl 


«e 




!l4(> 












:694 












i.61* 




4!t21 


elaflfi 


7!b68 


9:442 


ii:oiB 




u:i63 


1B:737 




































'. 4S 
































.eeo 






:670 










«e6 










:£8B 


















»T 


u 


'.sn 


! la 


>13 




:B66 


.436 


10.9B1 


:668 


.139 


.Till 




li 




la 




















:6<m 






iM 


w 


'.m 


:i3B 


>0S 


!278 


!b41 


;"| 


:S86 


"555 


:i26 




u 


169 


















:6aa 










899 


M 


i:ws 


aiiM 


4:70s 


0:27H 


7:B41 


9:409 


mm 




i4:iii 


ift;«62 


10 


a»l 
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Tablb XH.— Areas of ptadriUUeraU of Earth's avr/aoe of 1° extent in latU^tde and 
bingitade. 

p>aintlDD<>rtabt8axpUiiiedliiHcti(Hi(e}i DHaft>blaupl>lD«doiipi(*».] 



Hlddl. 1.ti 


•qouomJhB. 


Midate lui- 


Ar.ii Id 


TlmMS"^"" 


EuitaorVi^- 


I » 


«M.K 


SS 30 


4300.30 


30 


ta.ifi 


£3 00 




I m 










eoiTS 


H 00 


Bllsi 




«a.ss 


34 SO 




















S 30 






♦seiM 
















m;So 








I7.M 








oe.ei 




iwioo 








£2.01 






T CO 




^ !£ 


m:S 


g 09 


07.BS 


30 30 


ijj_(^ 












wmIss 








ag.s9 






10 00 




M 30 


S3.1B 






8S 00 




















U 00 






33^60 






30 00 


10.W 
























3S.SB 








14.00 








3T88.28 


tS 30 




W DO 








38 SO 


88.S0 






39 00 




" M 


3?:m 




"^iJI 


8 00 


2S.W 


*) 30 


34.4! 








OJM 










e 30 


eifii 






so 00 








aj ^ 


«u 


13 00 


«BT.fi2 




»!n 






n 00 




M 30 


isi^e 


U 3U 


43B9.30 


46 00 
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Table XII.— ^rau ^ quadrUaleraU of Earlk't ntrface of X" < 
p>ai?atlaD of ttbla eipUlned in uctton (S) ; ok of Ubla aiplidDSil 



HlddlB Uti- 


.^x^ 


Middle Uli- 




rlbtera?. 


"^"isr- 


»,.t^X. 


is M 


^„ 


AT 30 


1839,84 


« 30 




68 CO 




K 00 






VK-Lfn 




sauiTi 




33.36 


47 00 


64.68 


es 30 








70 00 




W DD 




70 30 




48 30 




71 00 




49 CO 


41. eg 


71 30 




40 30 




7i OO 




SO 00 


3if:fl.i8 




46.81 


61 00 

ei 80 


Jli 


73 30 

74 OO 


1366.00 














7S 00 


4e.S8 


63 00 


£684.38 


76 30 


06.13 


63 80 




70 00 




64 00 












77 00 




U OD 




7T 30 


41 !m 


66 30 


16.07 


78 OU 


oaw 




8682.37 


T8 SO 




















67 30 


2iT8. B 


SO 00 


36^18 






BO 30 








81 00 












69 3U 












82 30 
















83 30 


46.M 


61 30 


ESBlIsi 


84 00 


03-4T 


K 00 




84 30 
















86 30 


3TT,03 




43^06 










8fl 30 




U 30 








66 00 








66 SO 


looa.w 


8S 00 


168.12 


66 OO 




88 30 




as 80 




8« DO 




sr oo 


ista.ai 


89 30 


4^04 


n so 


Sft.S4 


W 00 
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Table XllL— Areas 0/ ^uadrOateraU of EartVt rar/oDe of 3(K extent in lafthub at 

Umgitude, 

[D«tjvM]oo<>[lfttite«pliiiDg>]liiHoUaii(e}; dk of table HpUinad on pa«> EJ.] 



106 FORHULAS AND TABLES. 

Table XHI Areat of qitadrOaiemU a/ BartVi wr/aoe «f W ortmf i» ratjtvde m 
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Table XIU.— Areas of quadHlateraU tf Eartk't mtrfoM of W acteot in latitude and 
longitude. 

(DHlnttan or tkbl* eicpWnad IB BseCiu (S) 1 OH or tibl* upbdDsd OB pact tS.] 



MIddls IjLti- 

IQda ot quud- 


..^^-■,«. 


tu.ie uf qouU- 


«,^X. 


l » 


n-<8 06 




^10«B. 










1 30 


lISjiTO 












108.1.64 


















3 30 


H8fl,M 






4 00 


iiBo.aa 






















S 30 


iiM.n 


^ 00 


1052.16 


























T 30 


im.m 


BO bo 


i03a!4i 
































1011 !4o 


10 00 


inaea 


33 30 


lOO&.SE 


























la 00 




34 30 


m4i 


























1* 00 


iiftsiTa 




BSBiao 








913.62 




















mala 


3B 30 




























11 30 


128M 


f M 


903. Gl 








BBt'.U 










20 00 


1 isiii 


4 30 


§81.38 




























1 03!ee 






a! 30 




4fl 00 


Msian 
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FORMULAS AND TABLES. 



[bull. 60. 



Tabtje Xm. — Areas of quadrilaterals of EartVs surfer of 30^ extent in latitude and 

longitude, 

[DeriTation of table explained in section (6) ; nae of table explained on page 23.] 



Middle lati- 
tude of quad- 
rilateral. 


Area in 
square miles. 


Middle Uti- 
tude of quad- 
rilateral. 


Area in 
square miles. 


O 1 




o / 




46 30 


838.61 


68 00 


460.29 


46 00 


831.13 


68 30 


440.69 


46 80 


823.68 


69 00 


430.84 


47 00 


816.18 


69 30 


421.06 


47 30 


808.60 


70 00 


411.26 


48 00 


800.97 


70 30 


401.41 


48 30 


793.27 


71 00 


391.63 


49 00 


786.60 


71 80 


381.62 


49 30 


777.68 


72 00 


871.68 


60 00 


* 769.79 


72 80 


361.71 


60 80 


761.86 


73 00 


361.71 


61 00 


76:j.84 


73 30 


841.68 


61 30 


746.78 


74 00 


831.62 


62 00 


737.66 


74 30 


821.63 


62 SO 


729.47 


76 00 


311.42 


63 00 


721.23 


76 30 


301.28 


63 30 


712.93 


76 00 


291.12 


64 00 


704.67 


76 30 


280.94 


64 30 


696.16 


77 00 


270.73 


66 00 


687.70 


77 30 


260.60 


66 30 


679.17 


78 00 


260.26 


66 00 


670.60 


78 30 


239.98 


66 30 


661.97 


. 79 00 


229.68 


67 00 


663.29 


79 30 


219.37 


67 30 


644.66 


80 00 


209.06 


68 00 


636.77 


80 30 


198.70 


68 SO 


626.93 


81 00 


188.34 


69 00 


618.06 


81 30 


177.96 


69 30 


'609.11 


82 00 


167.67 


60 00 


600.13 


82 30 


167.16 


60 80 


691.09 


•83 00 


146.74 


61 00 


682.01 


83 30 


136.31 


61 SO 


672.88 


84 00 


126.87 


62 00 


663.71 


84 30 


115.42 


62 30 


664.49 


86 00 


104.96 


63 00 


646.23 


86 SO 


94.48 


68 SO 


636.92 


86 00 


84.01 


64 00 


626.67 


86 SO 


73.62 


64 30 


617.17 


87 00 


63.03 


66 00 


607.74 


87 30 


62.63 


66 30 


498.26 


88 00 


42.03 


66 00 


488.76 


88 30 


S1.63 


66 30 


479.19 


89 00 


21.02 


67 00 


.469.60 


89 SO 


10.61 


67 80 


469.96 


90 00 


00.00 
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Taslb xrV. — Jreat of qaadrilaieraU of Earth't euiface of 15' extent in latitude 

and ionj/itude. 

[DnlTttton or ubie eiplkliMd ju leutluo (li) nf e at Mbia npUlntid on p>eii 23.] 
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FORMULAS AND TABLES. 



If tabis upliJn«l In Kctlon (6) ; i 



Middlo IMi- 




MiddlM«t. 


Jlr»ln 


tads of quid- 


^'^S«. 


tud.nrqMd- 
rlLlteillL 


■■ ;; 


SOIM 


°7 ;; 


»..» 




»I>i2 
















imioB 




283:ei 








883.62 




















SSo:m 








S8".30 


IB OU 00 








18 07 30 










282.40 








mi.se 




»e!7s 


IB 30 00 


482.00 








2S1.80 








ftBI.D6 


13 IS 00 


aso.aa 


18 8S 30 


281,46 




MB. 18 




281.25 


















la 4s 00 


mTS 


19 22 30 


280'fl2 




















ZBsi^a 




















SJ3.3a 


14 3U 00 




















M 22 30 












16 00 00 








10 07 30 


387.00 


10 4'^ 00 


278 23 




»ss!s3 


SO 6» 30 


STBioo 


15 M so 


288.87 






IS 3tl 00 










' wi.a3 


« IS 00 


277132 




Ke.ifl 




877.00 




286.00 
















286! 64 






18 16 00 


586.49 


21 62 30 


276;ifl 


































10 62 30 


264.6C 


22 30 OO 


374.M, 
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«oBwuu..J AREAS OF QUADRILATERALS. Ill 

Table XIV. — Areat of qnadHlateraU 0/ Earlh^» tur/act o/ J^' extent in laHtudt and 

(DoricationoftablasiplklnadiiiKctloD (G); dh ortablneiplBlnedanpagaZS.] 



MlddlB l«ti- 


.,r'^v 


MHWlnUd- 


Aim In 
■qauK miles. 


tndo of%uad- 


liidu of quad- 


dbteral. 


rilalor.!. 


22 BT 30 


27*.72 


QA IS 00 


2B2 14 






!8 S2 30 


2S2;i4 






28 30 00 




S3 00 DO 








3B 07 30 


27S.73 


28 45 00 


2M;23 


as 15 00 




28 62 30 












23 ao 00 




29 07 30 








2fl 15 00 




21 45 00 


27i.'47 




26e!fiB 


23 62 90 












29 B7 30 




M or 30 


271 !bb 


20 46 00 








29 B2 30 


258.42 










ai SO 00 


270.91 


30 0; 30 


257.79 


M B7 30 








2i 45 00 




BO 22 30 


2S7.U 


21 £2 80 




30 30 00 




2S 00 00 


289;8B 




2aH,4a 




2e».6B 






M IS 00 
















2S 30 00 








2a 31 30 


ses. a 


31 16 00 


SHisa 


2S 46 00 








25 M 30 








2S 00 DO 








as 0; 30 








2fl IB 00 


267.10 


31 fia 30 








32 00 00 








32 07 30 




2e 37 30 


2eiil2s 






ao 46 00 




38 22 30 


261-S3 






32 30 00 




37 00 00 








27 07 30 




32 46 00 








32 62 SO 


260,46 






33 00 00 








33 07 30 




27 37 30 


283.93 


33 15 00 


249.41 


27 15 00 




33 22 30 


249!o<l 




283.34 


as 30 00 








33 37 30 




28 07 30 


2a2'.74 


33 45 00 


248;00 
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FORMULAS AND TABLES. 



[bull. 50. 



Table XIV. — Areas of quadrilaterals of Earth's suface of 15^ extent in latitude and 

lonffitude, 

[Beriratlon of table explained in section (6) ; use of table explained on page 23.] 



Middle lati- 
tude of quad- 
rilateral. 


Area in 
equare miles. 


Middle lati- 
tude of quad- 
rilateral. 


Area in 
square miles. 


o 


/ 


// 







/ 


// 




33 


52 


30 


247.65 


39 


30 


00 


230.46 


34 


00 


00 


247.29 


39 


37 


30 


230.04 


.34 


07 


30 


246.93 


39 


45 


00 


229.63 


34 


15 


00 


246.57 


39 


52 


30 


229.22 


34 


22 


30 


246.21 


40 


00 


00 


228.81 


34 


30 


00 


245.85 


40 


07 


30 


228.40 


34 


37 


30 


245.49 


40 


16 


00 


227.99 


34 


45 


00 


245.13 


40 


22 


30 


227.67 


34 


62 


30 


244.76 


40 


30 


09 


227.15 


35 


00 


00 


244.40 


40 


37 


30 


226.73 


36 


07 


30 


244.03 


40 


45 


00 


226.32 


36 


16 


00 


243.66 


40 


52 


30 


225.90 


36 


22 


30 


243.29 


41 


00 


00 


226.48 


36 


30 


00 


242.92 


41 


if! 


30 


225.06 


35 


37 


30 


242.55 


41 


15 


00 


224.64 


35 


45 


00 


242.18 


41 


22 


30 


224.21 


36 


62 


30 


241.80 


41 


30 


00 


223.79 


36 


00 


00 


241.43 


41 


37 


30 


223.86 


36 


07 


30 


241.05 


41 


46 


00 


222.93 


36 


16 


00 


240.67 


41 


52 


30 


222.50 


36 


22 


30 


240.29 


42 


00 


00 


222.08 


36 


30 


00 


2.39.91 


42 


07 


30 


221.65 


36 


37 


30 


239.63 


42 


15 


00 


221.21, 


36 


45 


00 


239.16 


42 


22 


30 


220.78 


36 


62 


30 


238.77 


42 


30 


00 


220.35 


37 


00 


00 


238.38 


42 


37 


30 


219.91 


37 


07 


30 


237.99 


42 


45 


00 


219.48 


37 


15 


00 


237.61 


42 


52 


30 


219.04 


37 


22 


30 


237.22 


43 


00 


00 


218.60 


37 


30 


00 


236.83 


43 


07 


30 


218.16 


37 


87 


30 


236.44 


43 


15 


00 


217.73 


37 


45 


00 


236.05 


43 


£2 


30 


217.28 


37 


62 


30 


235.66 


43 


30 


00 


216.84 


38 


00 


00 


235.26 


43 


37 


30 


216.40 


38 


07 


30 


234.87 


43 


46 


00 


216.96 


38 


16 


00 


234.47 


43 


52 


30 


215.51 


88 


22 


30 


234.07 


44 


00 


00 


215.06 


38 


30 


00 


233.68 


44 


07 


30 


214.61 


38 


37 


30 


233.28 


44 


15 


00 


214.17 


38 


45 


00 


2:12.88 


44 


22 


30 


213.72 


38 


52 


30 


232.48 


44 


30 


00 


213.27 


39 


00 


00 


232.07 


44 


37 


30 


212.82 


39 


07 


30 


231.67 


44 


45 


00 


212.37 


39 


15 


00 


231.27 


44 


62 


30 


211.91 


39 


22 


30 


230.86 


46 


00 


00 


211.46 
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w»e«*Ri..3 AREAS OP QUADRILATERALS. , lid 

Tablk sit, — Area* qf qHodrilateraU of Earth'* lur/aee of 15' extent to laHtvde ond 
longitude. 

[DtritBliou or tablo upUioad la netloii (6) ; lue of Ubl« eiplilned on pnga 2S.] 



."^•^t^L 


•qtl^odlH. 


"^ 


Fqud- 


Ai»[n 


Hi 


211.00 


« 


4S 00 


18B.4A 

isa.M 












i!, 30 00 


SusilJ 


M 


la M 


iI'Im 










is«.9a 








3U 00 


IM.4fi 


u oa 00 


ni7.78 










M7,3a 










20e.8fl 






1M.« 


M 11 30 






















sntM 














23 30 










30 00 




« 00 00 


204.08 


62 


37 30 


181.86 






63 
















« M TO 


20^; 16 


H 


0? So 


ifS:" 


« 3T an 


iSl:S 


M 


J6 00 


m:?a 


47 U 3U 










48 00 00 










48 or 30 










48 IS 00 










18 li SO 






















iaT!83 








W 46 DO 




54 


32 SO 


17*! S7 


« M W 


}«.w 


M 


SO 00 


174.04 


« 16 ™ 


IBOlsfl 


M 


82 sS 


walfl 


4B 22 ao 








■ m.V3 


49 ao 00 


1M.42 


1» 


07 BO 


171.39 






M 


18 00 










23 30 




40 62 M 






BO 00 


isB.Te 












to m ao 


191.36 


u 


45 OIJ 


189.72 


















00 00 




BO so 00 












ia9.M 


M 


15 00 


X8a.67 
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FORMULAS AND TABLES. 



[MriTatliiii of Ubla elpUlD*d In 



of tabls upUiDal on [■(• IS.] 



I S S i 
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Table SJV.— Areas of guadrilaieraU of MartWt twrfaee of 15' eiieni i» lafttwds owl 

[D«tntlon of tabla eipliiiMd In »ctloD (6) ; nag ottabla eipUlned on paga 28.] 



116 FORMULAS AND TABLES. [mll.«). 

Table XIV.— A-eu* of gaadrUnleralf 0/ EartKt mtr/uM 0/ W «ctmt in IaH(i(4e and 
limfrtltide. 

[SeriTMlOB of UbI* (iplaliwd In •action (6); iuaattibla«zpUlii«ilanpig«I3.] 



MJildle Utl. 




Middi8i.ti- 




hidB [. °, '»d- 


^ot^r™-]... 


tnde 


rqottd- 


uinan mllDL 


TO M M 


Moe 


T 


"^ 


28.66 












7B 07 30 






43 00 










































24.B3 




oaififl 


66 


E2 30 


VkXI 










23.03 


w wi 00 












81.62 


85 


ifl 00 


22.31 


























ee 






60 3T 30 


4a!o3 




IS 00 


lolos 








22 30 




81 OT 00 


17M 


66 




17"72 




4S!44 




46 00 




Bl 16 00 


45.79 


66 


K 80 


Ifl!*! 








00 00 














SI 37 30 


43:e4 














22 80 










3U 00 


isiia 


82 no 00 


41. eo 


87 


37 30 


12.48 






















11 3^ M 


3s!se 


M 


S!:' ™ 


^fliM 


62 37 30 


3S.H 


SB 


IB 00 


0,20 












S CO 00 


MM 


Bfl 


37 30 


\Ji!. 


83 07 30 


sales 


88 


46 00 


o!67 








62 80 






34!fa 








S3 30 00 










33 37 30 


33!42 




16 00 








SB 


22 30 


3:2s 








30 00 














M 16 00 


Boisi 


M 


46 00 
62 30 


OM 


M 22 30 


29,81 
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Tablk XV.—Areai of q'oadrilateraU of Earth't naface of W extent in latiUtiU mtd 

lottpituie, 

[DerlTsUonot Uble«plslDedtiiuctlaD(6); usoof Uble aipl^nnlan p>se!3.] 



i IS 

s 4a 
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L18 FORHDLAS AND TABLES. [ici 

Taxlm T7.—Anai a/ quadrilattrals of Sartk's turfaoe of IIX axfant {■ loMtwb a 

longitiuU. 

[Snlntioii o( Irtle mpl»toBd In •Kthm (8); w of t»bl« Mplilned on pic* »] 



UIMlolUI- 
todiorqud- 


Am Id 
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ndeorqsad- 
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5 OB 

IS IS 
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S2 U 

is 
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m,M 
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miiT 
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ij4:w 
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■""■""o-J AREAS OF QUADRILATERALS. . , Hi 

TakikXY.— Areas of quadrilateral of Sartk'a surf aoe of W ext»«t in latitMde and 
.longUvde. 

[DcrlnUan of tab1« tuplained In KKtlotL (e) ; wa oT Mbt« uplciiwd on p«I* S3.] 
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FORMILAS AKD TABLES. 
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4S U 
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Sftn 
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■ 40 U 
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« SB 
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68.4K 


















01 SB 
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W 3S 
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Table XV. — Areas of quadrilaterals of EarWs surface of 10' extent in latitude and 

longitude, 

[DeriTstion of table explained in section (6) ; use of table explained on page 23.] 



Middle lati- 
tude of quad- 
rilateral. 


Area in 
square miles. 


Middle lati- 
tude of quad- 
rilateral. 


Area in 
square miles. 


o / 




O ' 




60 05 


66.61 


67 35 


50.93 


60 15 


66.18 


67 46 


50.67 


60 25 


65.84 


67 66 


50.21 


60 35 


65.61 


68 05 


49.85 


60 45 


65.17 


68 15 


49.49 


60 66 


64.84 


68 25 


49.13 


61 06 


64.60 


68 35 


48.77 


61 15 


64.16 


68 45 


48.41 


61 25 


63.82 


68 55 


48.06 


61 35 


63.48 


69 05 


47.69 


61 46 


63.14 


69 15 


47.33 


61 66 


62.80 


69 25 


46.97 


62 06 


62.46 


69 86 


46.60 


62 16 


62.12 


69 45 


46.24 


62 26 


61.78 


69 65 


46.88 


62 36 


61.44 


70 05 


45.61 


62 46 


61.10 


70 16 


45.15 


62 66 


60.75 


70 25 


44.78 


63 06 


60.41 


70 36 


44.42 


63 16 


60.06 


70 46 


44.06 


63 25 


59.72 


70 66 


43.69 


63 35 


59.37 


71 05 


43.32 


63 46 


69.03 


71 16 


42.96 


63 65 


58.68 


71 26 


42.68 


64 06 


68.33 


71 35 


42.22 


64 16 


57.99 


71 46 


41.86 


64 26 


67.64 


71 66 


41.48 


64 86 


67.29 


72 06 


41.11 


64 46 


66.94 


72 16 


40.74 


64 66 


66.69 


72 26 


40.37 


65 06 


66.24 


72 35 


40.00 


66 16 


65.89 


72 46 


39.63 


66 26 


66.64 


72 66 


39.26 


66 36 


66.19 


73 05 


38.89 


66 46 


64.83 


73 16 


38.52 


66 66 


64.48 


73 26 


88.15 1 


66 06 


64.13 


73 35 


87.78 


66 16 


63.78 


73 46 


37.41 


66 26 


63.42 


73 65 


37.03 


66 36 


63.06 


74 06 


36.66 


66 46 


62.71 


74 16 


86.29 


66 66 


62.36 


74 26 


86.91 


67 06 


62.00 


74 35 


86.64 


67 16 


61.64 


74 46 


86.17 


67 26 


61.28 


74 65 


84.79 
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FORUUUS AND TABLES. 



Tabu XV^Areat of ptadrtlaieraU c/Barlh't iw/aai of IV exttmt in tw 
andlongUude. 

[Sarlntfamoft^laHIillilludlti ■kcIob (S) uaa of tdik npUlBad on pH* »■] 
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Table XVI. — Actual intervals corresponding to 0.01 inch on maps of various scales, 

[Derivation of table explained in section (13).] 



Scale. 



lAUrUUO -■■ 
llffTBU — '■ 

68460 = 

6loUi) 

nroTnr= 



0.253 inches to 1 mile. 

0.600 inches to 1 mile. 

0.507 inches to 1 mile^ 
1.000 inches to 1 mile.. 
1.014 inches to 1 mile.. 
2.000 inches to 1 mile.. 
2.112 inches to 1 mile.. 



Intervals 
in feet. 



208.333 
105.600 
104. 167 
52.800 
52.083 
26.400 
25.000 



(429) 



12*4 [wmj^ BO. 

MiseeUaneaus Constants. 

log. 

Base of Naperian logarithms e = 2.7182818 0.4342945 

Log € = modnlQS of common logarithms fi = 0.4342945 9.6377843 — 10 

Badins in seconds of arc 206264.8 5.3144251 

Hadinsinminntesof arc 3437.7468 3.5362739 

Badins in degrees of arc 57.29578 1.7581226 

Batio of circnmference to diameter of circle, it = 3.14159265 0.4971499 

Dimensions of the Earth as represented by ClarWs spheroid (of 1866^. 

Semi axis major feet a = 20926062 7.3206875 

Semi axis minor feet 5 = 20855121 7.3192127 

(Eccentricity)' <^ = 0.00676866 7.8305030 — 10 

Pprimeter of meridian ellipse miles 24869.76 

Circumference of eqnator miles 24901.96 

Area of earth's snrfaoe sqnare miles 196940400 

Belations between EngUsh and metric units of length, darkens values. 

No. inches in 1 meter 39.370482 1.5951702 

No. feetin 1 meter 3.2808693 0.5159889 

No. yards in 1 meter 1.0936231 0.0388677 

No. meters in 1 inch 0.0263998 8.4048298—10 

No. meters in 1 foot 0.3047973 9.4840111 — 10 

No. meters in 1 yard 0.9143917 9.9611323- 10 

No. meters in 1 mile 1609.3296 4.2066450 

(430) 



•j» 



^ 



